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NOTICE 


This  “Test  Plan  for  the  Phytoremediation  Studies  of  Lead-Contaminated  Soil  from  the  Sunflower  Army 
Ammunition  Plant,  Desoto,  Kansas”  was  prepared  by  employees  of  the  Tennessee  Valley  Authority 
(TV A)  loaned  to  the  U.S.  Army  Environmental  Center  (USAEC)  at  Aberdeen  Proving  Grounds, 
Maryland,  21010-5401,  pursuant  to  the  provisions  of  TVA  Contract  RG-99712V  and  Military 
Interdepartmental  Purchase  Order  Request  (MIPR)  MIPR9526  dated  August  8,  1996. 

Under  that  agreement  and  MIPR,  TVA  provided  the  services  mutually  agreed  upon  as  loaned  employees. 
In  regard  to  the  services  provided  by  the  TVA  employees,  sections  d  and  e  of  the  contract  and  MIPR 
state  as  follows: 

d.  TVA  will  provide  the  services  of  mutually  agreed  upon  loaned  employees  for  purposes  of  the 
MIPR.  It  is  expressly  understood  and  agreed  that  services  of  such  loaned  employees  will  be 
made  available,  at  TVA’s  discretion,  when  the  schedule  for  such  services  is  consistent  with 
TVA’s  requirements  and  that  TVA  does  not  guarantee  the  availability  of  such  loaned 
employees’  services  at  any  time  during  the  term  of  this  agreement. 

e.  It  is  expressly  understood  that  for  all  purposes  under  this  MIPR  the  TVA  employees  will  be 
acting  as  loaned  employees  and  will  be  under  the  complete  supervision  and  control  of  the 
Army  at  all  times  and  that  TVA  shall  not  and  cannot  supervise  or  control  such  employees 
during  the  time  that  they  are  providing  services  to  the  Army.  It  is  further  understood  and 
agreed  that  neither  TVA  nor  any  of  the  loaned  employees  warrant  or  guarantee  the  advice 
under  this  agreement  and  that  the  Army  is  solely  responsible  for  determining  the  suitability 
and  acceptability  of  such  advice  and  consultations  for  any  purpose.  Neither  TVA,  its  agents 
and  employees,  nor  the  loaned  employees  assume  any  liability,  or  responsibility  to  the  Army, 
its  agents,  employees,  or  contractors,  or  any  third  party  for  any  costs,  charges,  damages, 
(either  direct  or  consequential),  demands,  claims,  or  causes  of  action  for  any  personal 
injuries  (including  death)  or  damage  to  property,  real  or  personal,  or  delays  arising  out  of  or 
resulting  from  any  such  action  or  failures  to  act  on  the  part  of  such  loaned  employees  whose 
services  are  provided  under  this  MIPR. 

As  provided  above,  this  report  was  prepared  by  the  TVA  loaned  employees  under  direct  supervision  and 
control  of  the  U.S.  Army.  The  U.S.  Army  is  solely  responsible  for  its  content  and  use  and  not  TVA,  its 
employees  or  agents.  Wherever  it  appears  in  this  report,  the  term  “TVA”  shall  mean  TVA  loaned 
employees  which  are  subject  to  sections  d  and  e  quoted. 
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SECTION  1.0 


INTRODUCTION 


1.1  Background 


A  number  of  Department  of  Defense  (DoD)  installations  have  heavy-metal  contaminated  soils 
requiring  remediation;  in  part  because  CERCLA  has  identified  heavy  metals,  lead  (Pb)  in 
particular,  as  a  priority  concern.  Particulate  type  heavy  metals  (bullet  fragments,  etc.)  were 
often  deposited  as  the  result  of  firing  range  use.  In  addition,  ionic  forms  of  metals  were 
commonly  deposited  when  metal-bearing  propellants,  ammunitions,  and  powders  were  burned  at 
explosive  disposal  sites.  The  DoD  is  currently  emphasizing  lead  removal  due  to  the  inherent 
toxicity  of  lead  and  the  quantity  discharged.  Hence,  a  need  for  cost-effective  procedures  for 
removing  lead  from  contaminated  soils  has  emerged.  This  study  will  examine  the  removal  of 
ionic  lead  using  phytoremediation  (or  plant  remediation)  techniques. 

U.S.  Army  Environmental  Center  (USAEC)  has  funded  this  project  as  part  of  a  Department  of 
Defense  (DoD)  program  to  evaluate  treatment  technologies.  The  project’s  goal  is  to  increase  the 
effectiveness  of  phytoremediation  techniques  for  extracting  ionic  lead  from  contaminated  soils. 
In  the  phytoremediation  technique  being  examined  in  this  study,  selected  plant  species  are  used 
to  extract  lead  and  other  heavy  metals  from  contaminated  soils.  The  heavy  metals  are 
subsequently  stored  in  the  plant’s  shoot  tissues.  After  the  plants  die,  the  shoots  are  harvested  and 
can  be  either  processed  for  metals  recovery  or  disposed  of  as  a  hazardous  waste. 

The  purpose  of  this  project  is  to  find  ways  to  increase  the  uptake  of  lead  by  plants  and  enhance 
the  movement  of  lead  to  the  shoot  tissues  for  later  harvest  and  disposal.  One  barrier  to  this 
process  is  that  lead  is  insoluble  in  soil  solution,  thus  its  availability  to  plants  is  generally  low.  In 
this  project,  lead  solubility  will  be  increased  through  the  use  of  chelates  coupled  with 
adjustments  to  soil  pH.  The  technique  is  expected  to  work  due  to  the  behavior  of  the  chelates. 
Simplistically,  a  chelation  may  be  viewed  as  the  multiple  bonding  of  a  metal  to  co-ordinating 
groups  (or  ligands)  of  an  organic  compound  to  form  a  ring  structure.  The  water  solubility  of  the 
metal  ions  is  increased  by  the  ligands  with  which  it  becomes  co-ordinated. 
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An  additional  barrier  to  phytoremediation  use  is  lead’s  tendency  to  accumulate  within  the  root 
structures  of  most  plants  rather  than  moving  to  the  aerial  shoots.  The  presence  of  chelates  in 
soil  has  been  shown  to  enhance  the  translocation  of  lead  to  the  shoots  in  selected  plant  species, 
allowing  accumulation  of  up  to  2%  lead  in  the  aerial  portion.  Hence,  it  may  be  possible  to 
improve  the  efficiency  of  phytoremediation  techniques.  The  impact  of  chelate  use,  soil  pH 
adjustment,  and  the  use  of  selected  plant  species  on  the  efficiency  of  current  phytoremediation 
techniques  will  be  the  focal  point  of  this  project. 

This  project  is  being  executed  under  a  partnering  agreement  between  the: 

•  U.S.  Army  Environmental  Center 

•  Tennessee  Valley  Authority  Environmental  (TVAE) 

The  USAEC,  the  U.S.  Army  Corp  of  Engineers  (USAGE)  Kansas  City  District,  and  the  U.S. 
Army  Industrial  Operations  Command  (USIOC)  are  providing  contaminated  soil  from  the 
Sunflower  Army  Ammunition  Plant  at  Desoto,  Kansas.  TVAE  is  providing  technical  expertise 
in  plant  lead  uptake,  application  of  soil  amendments,  and  metals  analysis  for  soil  and  plant 
samples.  This  document  is  intended  to  serve  as  the  project’s  test  plan. 

1.2  Current  Practices  and  Alternatives 

Several  procedures  for  remediating  metals-contaminated  soils  are  currently  available.  These 
include: 

•  Landfilling  of  contaminated  soil. 

•  Soil  washing  (separation)  -  excavation  of  soil  followed  by  soil  washing,  return  of  clean  soil 
to  the  site,  and  landfilling  of  contaminated  soil. 

•  In-situ  soil  flushing  -  in  place  washing  of  soil  using  acid  or  chelate  solutions  followed  by 
pumping  of  contaminated  leachate  to  the  surface  for  treatment. 
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1.3 


•  Containment  -  placing  a  cap  on  the  contaminated  site  to  eliminate  water  infiltration  of  the 
contaminated  soil. 

•  Phytoremediation  -  plant  species  are  used  to  extract  heavy  metals  from  the  soil  and  are 
then  harvested. 

These  technologies,  except  containment,  provide  a  clean  site  and  normally  avoid  restrictions  to 
site  use;  however,  they  are  also  costly  (Table  1-1).  Currently  the  lowest  cost  option  is 
phytoremediation. 

Project  Objectives 

The  primary  objective  of  this  project  is  to  determine  whether  enhancing  the  water  solubility  of 
soil-borne  lead  will  be  a  practical  and  affordable  method  for  improving  the  phytoremediation  of 
lead-contaminated  soils.  Lead  solubility  will  be  increased  through  the  use  of  a  chelating  agent 
and  adjustment  of  soil  pH.  Specific  objectives  are  to: 

•  Select  the  chelate,  chelate  concentration,  and  soil  pH  level  that  provide  the  optimum 
solubilization  of  lead  in  the  soil  for  plant  uptake. 

•  Determine  the  optimum  method  for  applying  the  chelate. 

•  Monitor  the  movement  and  degradation  of  chelate  in  the  soil  over  time. 

•  Select  the  combination  of  plant  species,  soil  amendment  concentrations  (chelate  and  soil 
acidifier),  and  foliar  phosphate  fertilization  that  optimizes  lead  uptake  and  results  in 
translocation  to  the  shoot. 

•  Determine  the  effectiveness  of  the  selected  soil  amendment  levels,  application  method, 
plant  species,  and  fertilization  levels  under  simulated  field  conditions. 


•  Determine  the  extent,  if  any,  to  which  lead  will  leach  out  of  the  root  zone  when  soil 
amendments  are  applied  under  simulated  field  conditions. 
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Table  1-1 

Comparison  of  Remediation  Costs 


Remediation  Method 

Cost  of  Remediation 
Technique 
($  per  cubic  yard) 

Phytoremediation 

$25  -  $124  2,3 

Containment 

$100 -$175  4 

Landfilling 

$165 -$410  2,3 

Soil  washing 

$175 -$390  5 

In-situ  soil  flushing 

$300  -  $380  5 
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1.4  Approach 

The  project  is  being  executed  in  five  phases,  these  being: 

•  Test  Plan  Development  (Phase  1).  During  this  phase  the  project  will  be  planned  and 
developed. 

•  Site  Screening,  Soil  Collection,  and  Metal  Analysis  (Phase  2).  During  this  phase 
contaminated  soil  at  various  sites  will  be  considered  for  use,  selected,  collected  and 
analyzed  for  pH  and  heavy  metals  content. 

•  Preliminary  Laboratory  Studies  (Phase  3).  This  phase  consists  of  two  studies:  one  for 
chelate  screening  (the  Chelate  Screening  Study)  and  another  addressing  chelate 
application  (the  Chelate  Applications  Study).  The  purpose  of  these  studies  will  be  to 
assess  the  variables  affecting  lead  solubilization  (i.e.  chelate  type,  concentration,  soil  pH, 
and  methods  of  soil  application)  and  monitoring  of  the  movement  and  fate  of  soil 
amendments. 

•  Greenhouse  Studies  (Phase  4).  This  phase  consists  of  three  greenhouse  studies:  one  pot 
study  for  screening  plant  species  (the  Plant  Screening  Study);  a  second  pot  study 
addressing  the  foliar  application  of  phosphate  nutrients  (the  Foliar  Application  Study); 
and  a  third  study  in  which  the  most  effective  plant  species,  soil  amendment  treatments, 
and  fertilizer  levels  from  two  previous  greenhouse  studies  will  be  used  in  larger  volumes 
of  soil  to  more  closely  simulate  soil  leaching  in  field  conditions  (the  Soil  Leaching 
Study).  The  Soil  Leaching  Study  will  also  include  an  after-harvest  replanting  to 
determine  the  effect  of  lead  and  residual  chelate  on  seed  germination  and  plant  growth, 
leaching  of  lead  by  residual  chelate,  and  lead  removal  by  subsequent  planting. 

•  Final  Report  Writing  (Phase  5).  During  this  phase  the  final  report  will  be  written. 

The  project  will  begin  in  the  fall  of  1996  with  test  plant  development  (Phase  1),  and  the 

screening  of  contaminated  sites,  and  transport  of  selected  soil  to  the  TVAE  facilities  (Phase  2). 

The  lead-contaminated  soils  will  be  collected  from  an  explosives  burning  ground  located  at  the 
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Sunflower  Army  Ammunition  Plant  (SFAAP)  in  Desoto,  Kansas,  and  brought  to  the  TVAE’s 
facility  in  Muscle  Shoals,  Alabama  where  the  lead  uptake  project  will  be  performed. 

Once  the  soil  is  available,  a  preliminary  assessment  will  be  initiated  (Phase  3)  to  determine  the 
soil  amendments  required,  methods  of  amendment  application,  and  fate  of  amendments  applied. 
Concurrent  with  the  preliminary  assessment,  plants  will  be  grown  for  use  in  the  Plant  Screening 
Study  (Phase  4).  The  selected  soil  amendments  will  not  be  applied  until  plants  reach  full 
vegetative  biomass  (i.e.  growth  of  plants  up  to  onset  of  flowering)  and  the  results  of  the 
preliminary  studies  are  available. 

During  the  Plant  Screening  and  Foliar  Application  Studies  (Phase  4),  soil  amendments  will  be 
applied  to  the  potted  plants  to  facilitate  lead  uptake.  The  plants  are  expected  to  senesce  and  die 
within  two  weeks  due  to  uptake  of  large  amounts  of  lead  into  their  tissues,  at  which  time  they 
will  be  harvested.  The  plant  shoots  and  soil  will  be  analyzed  for  lead  concentration.  Diy  matter 
content  of  plants  will  also  be  determined. 

After  the  Foliar  Application  Study,  the  Soil  Leaching  Study  will  be  initiated.  During  the  soil 
leaching  study,  columns  containing  approximately  25  kg  of  soil  will  be  planted  with  the  best 
warm  and  cold  weather  species  from  the  previous  study.  The  plants  will  be  grown  to  full 
vegetative  biomass  -  again  before  the  addition  of  soil  amendments.  Leachate  collected  from  the 
containers  will  be  analyzed  for  heavy  metals  content.  Prior  to  adding  soil  amendments  the 
leachate  will  be  collected  every  two  weeks.  After  amendments  are  added,  the  leachate  will  be 
collected  daily  until  plant  harvest.  In  addition,  the  soil  will  be  analyzed  for  lead  and  other  heavy 
metals.  The  heavy  metals  content  of  the  plant  shoots  will  be  analyzed  after  harvest.  After  the 
initial  harvest,  the  containers  will  be  replanted.  The  plants  will  again  be  grown  to  full  vegetative 
biomass,  harvested,  and  analyzed  for  lead  and  heavy  metals  content.  After  harvest,  soil  will  be 
analyzed  for  lead,  heavy  metals,  and  chelate  content.  Leachate  will  be  collected  once  a  week 
during  this  phase  of  the  program. 

During  the  final  phase  of  the  project.  Phase  5,  the  final  report  will  be  written. 
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1.5 


Schedule 


A  GANTT  chart  of  project-related  activities  is  provided  in  Figure  1-1.  As  indicated  in  the 
section  above,  there  are  five  phases  to  this  study.  The  timelines  for  these  phases  are: 

•  Test  Plan  Development  (Phase  1).  Begins  on  September  6,  1996,  and  is  scheduled  to  end 
on  December  8, 1996. 

•  Site  Screening,  Soil  Collection,  and  Metals  Analysis  (Phase  2).  Begins  on  August  6, 
1996,  and  is  scheduled  to  end  on  December  9,  1996; 

•  Preliminary  Laboratory  Studies  (Phase  3).  Begins  on  December  9,  1996,  and  is 
scheduled  to  end  on  March  8,  1997.  Studies  to  be  conducted  within  this  phase  have 
timelines  as  follow: 

=>  Chelate  Screening  Study  -  December  9,  1996,  to  December  23,  1996. 

=>  Chelate  Applications  Study  -  December  16,  1996,  to  March  8,  1997. 

•  Greenhouse  Studies  (Phase  4).  Begins  on  November  29,  1996,  and  is  scheduled  to  end 
on  January  7,  1998.  Studies  to  be  conducted  within  this  phase  have  timelines  as  follow: 

=>  Plant  Screening  Study  -  November  29, 1996,  to  April  28,  1997. 

Foliar  Application  Study  -  March  18,  1997,  to  August  5,  1997. 

=>  Soil  Leaching  Study  -  May  19, 1997,  to  January  7,  1998. 

•  Final  Report  Writing  Phase  (Phase  5).  Begins  on  January  7,  1998,  and  is  scheduled  to 
end  on  April  1,  1998. 

The  start  dates  listed  above  are  dependent  upon  the  timely  arrival  of  soil  at  the  ERC  facilities. 
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Figure  1-1 

GANTT  Chart  for  Lead  Uptake  Project 


Figure  1-1  (Continued) 

GANTT  Chart  for  Lead  Uptake  Project 
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2.1 


LOCATION  AND  HISTORY 


General  Background 

In  consultation  with  the  USAEC  and  the  USAGE,  it  was  decided  to  obtain  lead-contaminated  soil 
from  an  explosives  burning  ground  located  at  the  Sunflower  Army  Ammunition  Plant  in  Desoto, 
Kansas.  Site  selection  was  based  on  three  major  criteria: 

•  Lead-contamination  at  the  site  was  ionic  in  nature  and  therefore  amenable  to  the  use  of 
phytoremediation  techniques. 

•  The  depth  of  contamination  was  less  than  one  foot  and  therefore  accessible  to  the  root 
structures  of  most  plants. 

•  The  area  showed  textural  differences  in  the  soil.  Testing  with  two  or  more  soil  textures 
was  considered  desirable  for  the  purposes  of  demonstrating  the  technology. 

The  Sunflower  AAP  is  located  approximately  30  miles  southwest  of  Kansas  City,  Kansas,  and  16 
miles  east  of  Lavvrence,  Kansas,  along  Route  10.  The  SFAAP  encompasses  about  10,000  acres 
and  is  located  south  of  DeSoto,  Kansas  in  the  northwest  comer  of  Johnson  County  (Figure  2-1). 
The  area  immediately  surrounding  SFAAP  is  a  sparsely  populated  area  composed  of  privately 
ovmed  agricultural  lands.  The  plant  is  bounded  on  the  east  by  the  Spoon  and  Kill  Creeks,  and  on 
the  west  by  Captains  Creek.  The  Kansas  River  is  located  approximately  three  miles  north  of  the 
plant. 
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Figure  2-1 

Location  of  the  Sunflower  Army  Ammunition  Plant 
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2.2  EKstorv  of  the  Sunflower  Army  Ammunition  Plant 

The  Sunflower  AAP  is  a  government-owned  contractor-operated  facility  which  has  intermittently 
manufactured  smokeless  powder,  propellants,  and  related  products  since  the  early  1940s.  The 
production  history  of  the  plant  is  summarized  in  Table  2- 1 . 

SFAAP  began  production  of  propellants  and  related  products  in  1943.  Over  the  years,  three  base 
explosives  have  been  produced  for  incorporation  into  the  propellants:  nitroglycerin  (NG), 
nitrocellulose  (NC),  and  nitroguanidine  (NQ).  The  propellants  manufactured  at  SFAAP 
consisted  of  one  or  more  of  the  three  base  explosives,  a  stabilizer,  a  plasticizer,  extrusion 
lubricant,  and  generally  two  burning  rate  modifiers.  In  addition  to  the  base  explosives,  nitric  and 
sulfuric  acids  were  manufactured  at  the  plant.  These  acids  are  required  to  produce  the  organic 
nitrates  and  calcium  cyanamide,  the  major  raw  material  used  in  the  NQ  production  process. 
The  NG,  NC,  and  acid  production  areas  have  long  been  operated  at  SFAAP,  whereas  NQ  and 
calcium  cyanamide  production  did  not  begin  until  the  late  1970s.  Processes  involved  in  the 
production  of  propellants  included  mixing,  washing,  air  drying,  blending,  rolling,  pressing, 
annealing,  fluoroscoping,  milling,  and  trimming.  Support  functions  for  the  production  processes 
included  product  testing  and  storage,  water  and  steam  production,  waste  treatment,  and  facility 
maintenance. 

Recent  activities  at  SFAAP  have  occurred  at  the  acid  area  facilities,  continuous  paste  facility, 
mechanized  roll  (solventless  roll)  complexes,  and  the  NG  facility.  The  NQ  facility  was  shut 
down  on  September  1,  1992,  and  has  been  put  into  “stand-by”  status. 

2.3  Description  of  the  Lead-Contaminated  Site  at  SFAAP 

The  soil  sampling  and  excavation  of  lead-contaminated  soil  will  be  conducted  on  an  explosives 
burning  ground  located  within  the  SFAAP.  The  explosives  burning  ground  consists  of  five 
approximately  1  acre  “cells”  plus  additional  outlying  areas  of  approximately  7-10  acres.  Lead 
contamination  in  the  burning  grounds  originated  from  the  burning  of  N-5  propellant,  a  mixture  of 
organic  and  lead-organic  compounds.  N-5  rocket  propellant  was  produced  at  SFAAP  from  1943 
to  1971.  The  range  of  lead  contamination  over  the  burning  area  is  10-15,800  mg/kg.  Other  heavy 
metals  are  also  present  in  varying  concentrations. 
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Table  2-1 


Production  History  of  the  Sunflower  AAP 


Year 

Event 

1942 

Construction  began. 

1943 

Production  began. 

1943-1948 

Propellant  produced. 

1948-1951 

Standby  maintenance;  ammonium  nitrate  liquor  and  NC 
production  continued  while  majority  of  plant  was  inactive. 

1951-1960 

Propellant  produced. 

1960-1965 

Standby  maintenance;  sulfuric  acid  production  continued 
while  majority  of  plant  was  inactive. 

1966-1971 

Propellant  produced. 

1971-1977 

Standby  maintenance. 

1977-1992 

NQ  and  calcium  cyanamide  produced. 

1992-present 

NQ  facility  in  standby  mode. 
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Two  sites  will  be  selected  for  soil  sampling,  one  site  will  be  located  in  Cell  1  and  the  other  in 
the  northern-most  outlying  area.  The  northern  most  area  has  been  designated  as  Cell  7  for  the 
purpose  of  this  plan  (Figure  2-2).  Cell  7  is  within  850  feet  of  the  northern-most  arm  of  a 
flowing  creek  (Captain  Creek),  while  Cell  1  is  approximately  1500  feet  distant  to  the  south. 
Both  cells  are  located  on  a  sloping,  grassy  meadow. 

The  soil  is  generally  classified  as  Kennebec  alluvial  silt  loam,  although  there  are  distinct  textural 
differences  ranging  from  the  silt  loam  to  a  silty  clay.  Soil  core  samples  will  be  taken  from  Cells 
1  and  7.  Previous  physical  analyses  shows  the  soil  in  Cell  1  to  be  an  alluvial  silty  clay  (50%  silt, 
50%  clay),  and  the  soil  in  Cell  7  to  be  an  alluvial  silt  loam  (60%  silt,  25%  sand,  and  15%  clay). 
(Data  obtained  by  correspondence  with  USACE)  There  is  sufficient  distance  between  cells  that 
there  is  a  distinct  difference  in  textural  classification  in  the  soil,  and  thus  for  the  purpose  of  this 
project,  the  soil  may  be  considered  as  being  of  two  distinct  types. 

2.4  Location  of  TVAE  Facilities 


The  lead  uptake  study  will  be  conducted  at  the  TVAE's  Environmental  Research  Center  located 
within  the  TVA  Reservation  near  Muscle  Shoals,  Alabama.  The  TVA  Reservation  is  located  in 
the  northwest  comer  of  Alabama  just  north  of  the  city  of  Muscle  Shoals,  in  Colbert  County, 
along  the  banks  of  the  Tennessee  River  just  southwest  of  Wilson  Dam  (Figure  2-3).  The  city  of 
Muscle  Shoals  is  located  approximately  65  miles  west  of  Huntsville,  AL;  115  miles  south  of 
Nashville,  TN;  1 10  miles  north  of  Birmingham,  and  150  miles  southeast  of  Memphis,  TN. 
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Figure  2-2 

Locatiou  of  Cells  1  and  7  at  the  SFAAP 
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Figure  2-3 

Location  of  TVAE’s  Environmental  Research  Center 


SECTION  3.0 


TECHNOLOGY  DESCRIPTION 


Phytoremediation  is  an  alternative  method  for  restoring  soils  contaminated  with  lead  and  other 
heavy  metals.  With  phytoremediation,  plant  species  are  utilized  that  accumulate  high 
concentrations  of  metals  in  their  tissues  in  order  to  extract  the  metals  from  the  soil.  Chelates  and 
soil  acidifiers  are  added  to  the  soil  to  make  the  metals  more  soluble  and  thus  more  readily  taken 
up  by  the  plants  and  translocated  to  the  shoots,  especially  in  the  case  of  lead,  which  is  the  least 
soluble  and  least  mobile  of  the  heavy  metals  in  the  soil.  The  advantages  of  phytoremediation 
relative  to  current  remediation  methods  are: 

•  Heavy  metal  removal  by  plant  harvesting  minimizes  site  disturbance,  limits  the  dispersal 
of  contaminants,  and  may  allow  for  unrestricted  site  use  after  remediation  is  complete. 

•  Heavy  metals  recycling  is  possible  via  the  processing  of  the  harvested  plant  tissues. 

•  The  amount  of  hazardous  waste  produced  is  reduced. 

•  The  costs  and  long-term  liability  associated  with  maintaining  a  landfilled  hazardous  waste 
is  substantially  reduced  or  eliminated. 

•  Low  costs  are  incurred.  Phytoremediation  costs  range  between  $25  to  $124  per  cubic  yard. 

However,  there  are  concerns  about  the  use  of  phytoremediation.  One  concern  involves  the  use  of 
soil  amendments  to  increase  the  solubility,  and  hence  mobility  of  heavy  metals  in  the  soil.  The 
increased  mobility  increases  the  possibility  of  leaching  lead  out  of  the  plant  root  zone  into  lower 
layers,  adjoining  areas,  or  groundwater  when  applied  in  the  field. 

In  addition,  plants  used  to  remediate  soil  containing  lead  at  concentrations  greater  than  3000  to 
4000  g  lead  per  kg  soil,  while  not  exhibiting  lead  toxicity  effects  due  to  the  insoluble  nature  of 
lead  in  soil,  would  require  a  number  of  years  to  remove  such  a  high  concentration  of  lead  from 
the  soil  (S.  Cunningham,  personal  communication).  Plants  grown  in  soils  with  these  levels  of 
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lead  contamination  may  also  exhibit  phosphorus  deficiency,  with  a  concomitant  decrease  in  plant 
growth  and  biomass  accumulation,  which  in  turn  decreases  remediation  effectiveness  by 
reducing  total  lead  uptake  (Huang  and  Cunningham,  1995).  However,  soil-applied  phosphate 
fertilizer  binds  lead  as  insoluble  Pb-P04  complexes,  decreasing  the  availability  of  lead  for  plant 
uptake.  These  concerns  and  others  will  be  addressed  during  this  project. 

Several  studies  have  evaluated  the  use  of  plant  species  and  soil  amendment  for  efficiency  in  lead 
uptake  and  translocation  to  the  shoot.  These  studies  indicate: 

•  Cultivars  of  the  species  Indian  mustard  (Brassica  Jmcea  (L.)  Czem.)  and  several  other 
Brassica  species  were  able  to  accumulate  fi-om  0.7  to  3.5%  lead  per  dry  shoot  weight  from 
hydroponic  solutions  and  sand/perlite  mixtures^. 

•  Com  exposed  to  low  lead  concentrations  (4  ppm)  in  hydroponic  solutions  accumulated 
0.2%  lead  in  shoots^. 

•  In  pot  studies,  shoot  lead  concentrations  have  reached  1%  lead  in  com  {Zea  mays  L.)  and 
peas  {Pisum  sativum)  when  potted  soil  was  treated  with  chelates^. 

Phytoremediation  is  also  being  assessed  on  a  number  of  field  sites  contaminated  with  lead  and 
other  heavy  metals.  These  include: 

•  Bayonne,  NJ:  a  site  owned  by  Texaco  contaminated  with  1000  parts  per  million  (ppm) 
lead  is  being  remediated  using  the  plant  species  Indian  mustard,  with  soil  amendments  of 
the  chelate  EDTA  alone  and  EDTA  in  combination  with  acetic  acid  to  lower  soil  pH.  Lead 
concentrations  in  plant  shoots  have  attained  0.4%.  Remediation  is  estimated  to  require  two 
to  three  years^.  Five  additional  sites  contaminated  with  lead  and  other  heavy  metals  are 
also  being  treated  with  phytoremediation  techniques  (M.  Blaylock,  personal 
communication). 

•  Palmerton,  PA:  a  Superfimd  site  contaminated  with  2,000  to  50,000  ppm  zinc  and  38  to 
1,020  ppm  cadmium  is  being  used  to  assess  the  effectiveness  of  the  species  Alpine 
pennycrest  (Thlaspi  caerulescens)  in  removing  soil  contaminants  in  conjunction  with  soil 
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amendments  to  acidify  the  soil^.  Zinc  concentrations  in  Alpine  pennycrest  shoots  from  the 
field  site  were  0.6  to  1.0%  (R.  Chaney,  personal  communication).  In  greenhouse  studies 
using  soil  from  the  Palmerton  site,  Alpine  pennycrest  accumulated  1.8%  Zn  and  0.1%  Cd 
in  the  shoots  without  yield  reduction  associated  with  metals  toxicity^. 

•  Liberty  Park,  NJ  site:  soil  contaminated  with  chromium  is  being  remediated  by  planting 
with  Indian  mustard^. 
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SECTION  4.0 


EXPERIMENTAL  DESIGN 

4.1  Introduction 

This  project  will  examine  the  validity  of  chelate  use  in  phytoremediation  through  laboratory  and 
greenhouse  studies.  Two  preliminary  laboratory  studies  will  evaluate  overall  chelate 
effectiveness  and  persistence  in  soil.  Three  greenhouse  studies  will  test  six  plant  species  for 
their  effectiveness  in  removing  lead  from  two  contaminated  soils  which  differ  in  chemical  and 
physical  properties. 

4.2  Approach 

The  principles  of  chelation  chemistry  will  be  used  as  the  basis  for  this  project.  In  this  work,  a 
chelating  agent  will  be  used  in  conjunction  with  adjustments  to  soil  pH  to  increase  the  amount  of 
lead  in  the  soil  solution  which  will  be  available  to  the  plant.  The  concentration  of  chelate  will  be 
controlled  to  create  a  balance  between  the  amount  of  solubilized  lead  and  the  maximum  capacity 
of  the  plant  to  uptake  lead.  This  is  intended  to  minimize  possible  lead  leaching.  Calculations 
based  on  competitive  metal-chelate  equilibria  will  be  used  to  determine  the  theoretical  maximum 
amount  of  chelate  required  for  each  plant  species.  It  is  recognized  that  this  approach  is  only  an 
approximation,  since  these  calculations  are  based  on  pure  systems  which  contain  no  other 
competing  ligands  that  might  complex  with  lead  and  no  other  metals  that  would  complex  with 
the  ligand. 

Ideally  the  amount  of  chelate  to  use  would  be  that  which  complexes  with  only  the  amount  of  lead 
the  plant  can  assimilate.  To  avoid  using  excess  chelate,  a  range  of  concentrations  to  be  added  to 
each  soil  will  be  calculated  to  encompass  0,  33,  66,  and  100%  of  the  theoretical  maximum.  This 
approach  is  intended  to  minimize  both  chelate  costs  and  the  risk  for  metal  leaching. 
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4.3  Soil  Characterization,  Collection,  and  Processing 

Prior  to  beginning  any  studies,  TVAE  will  select  two  sites  at  SFAAP  which  are  likely  to  contain 
a  suitably  contaminated  soil  with  which  to  conduct  this  project.  The  soil  from  these  two  sites 
will  then  be  collected  and  analyzed  for  the  purpose  of  mapping  (characterizing)  the  degree  of 
lead  contamination  in  immediate  area.  The  soil  will  later  be  excavated  and  shipped  to  TVAE’s 
Environmental  Research  Center  (ERC)  in  Muscle  Shoals,  AL  for  use  during  this  project. 

During  the  soil  characterization  phase,  each  site  shall  be  subdivided  into  36  fifteen-foot  grids  and 
then  sampled  using  a  hand-held  soil  probe.  A  total  of  144  soil  samples  will  be  taken  (36 
grids/site  X  2  sample  depths/core  X  2  sites  =  144  soil  samples)  and  shipped  to  the  ERC  for 
analysis.  The  samples  will  be  analyzed  for  pH  and  total  lead  (Table  4-1). 

After  the  sampling  sites  have  been  properly  mapped,  TVAE  will  return  to  SFAAP  and  obtain 
bulk  quantities  of  the  soil  (1,000  kg  per  site)  and  ship  it  to  the  ERC  in  Muscle  Shoals,  AL.  Once 
the  soil  arrives  in  Muscle  Shoals  it  will  be  processed  by  passing  the  soil  through  a  gasoline 
powered  soil  shredder/screen.  The  soil  will  then  be  thoroughly  mixed  to  homogenize  it.  Finally, 
twelve  soil  samples  will  be  taken  from  the  soil  mixture  and  the  soil  will  be  rebarreled  and  stored. 
The  soil  samples  obtained  during  this  process  will  be  used  to  determine  the  chemical 
characteristics  and  nutrient  content  of  the  soil  (Table  4-2).  This  data  will  be  used  to  establish  a 
baseline  for  use  in  the  studies  to  follow  and  as  a  screening  for  subsequent  analysis  of  eight 
metals  (Pb,  Cd,  Cu,  Ni,  Zn,  Cr,  Hg,  and  Se).  Metals  not  detected  above  the  permissible 
exposure  limit  (PEL)  during  the  bulk  sampling  phase  will  not  be  sought  in  the  studies  to  follow. 
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Table  4-1 

Chemical  Analyses  for  the  Soil  Characterization  /  Mapping  Work 


Sample  Type 

Minimum 
Sample  Size  ‘ 

Parameter  Measured 

Soil 

12  grams 

pH 

Total  Metals  (Pb)^ 

(1)  Every  tenth  sample  will  contain  twice  the  usual  amount  of  sample  and  be  submitted  for  use  in 
the  QA/QC  program. 

(2)  The  term  “Total  Metals”  for  any  element  refers  to  an  analysis  following  an  acid  digestion  of 
the  sample  and  is  used  to  distinguish  it  from  metals  measured  following  a  leaching  process. 
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Table  4-2 

Chemical  Analyses  for  Bulk  Soil  Sampling 


Sample  Type 

Minimum 
Sample  Size  * 

Parameter  Measured 

Soil 

60  grams 

pH 

Total  Organic  Carbon  (TOC) 

Total  Kjeldahl  Nitrogen  (TKN) 

Exchangeable  P 

Exchangeable  K 

Exchangeable  Ca 

Exchangeable  Mg 

Exchangeable  A1 

DTPA-extractable  Fe 

DTPA-extractable  Mn 

Total  Metals  (Pb,  Cd,  Cu,  Ni,  Zn,  Cr)^ 

Total  Metals  (Hg)^ 

Total  Metals  (Se)^ 

Plant-available  Pb 

(1)  Every  tenth  sample  will  contain  twice  the  usual  amount  of  sample  and  be  submitted  for  use 
in  the  QA/QC  program. 

(2)  The  term  “Total  Metals”  for  any  element  refers  to  an  analysis  following  an  acid  digestion  of 
the  sample  and  is  used  to  distinguish  it  from  metals  measured  following  a  leaching  process. 
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4.4  Description  of  Preliminary  Laboratory  Studies 


4.4.1  Chelate  Screening  Study 

The  Chelate  Screening  Study  will  evaluate  the  efficiency  of  different  chelates  in  solubilizing  soil 
metals  at  various  concentrations  and  at  different  soil  pH  levels.  Naturally,  chelate  selectivity  for 
lead  will  be  of  particular  interest.  An  overview  of  the  experimental  design  for  the  Chelate 
Screening  Study  is  provided  in  Table  4-3,  and  details  of  the  experimental  design  are  provided  in 
Table  4-4.  A  listing  of  the  chemical  analyses  to  be  performed  are  provided  in  Table  4-5. 

It  is  well  documented  that  various  elements  in  soil  can  alter  a  chelate’s  ability  to  complex  a 
metal  due  to  competing  ion  effects.  Lowering  soil  pH  will,  in  most  cases,  increase  the  amount  of 
metal  in  the  soil  solution  as  well.  This  occurs  because  protons  (hydrogen  ions)  compete  with  the 
metals  for  exchange  sites  on  clay  micelles  and  organic  components  in  the  soil.  Metals  unable  to 
secure  an  exchange  site  become  available  for  complexing  by  the  chelate  to  a  soluble  form 
available  for  plant  uptake.  This  study  will  be  conducted  at  the  indigenous  soil  pH  and  at  a  pH  of 
5.5  where  lead  is  at  an  optimum  solubility.  Treatments  will  be  applied  to  soil  samples  of  100 
grams  in  weight.  Three  chelates  have  been  selected  for  study: 

•  Ethylenedinitrilotetraacetic  acid  (EDTA) 

•  Cyclohexane  -  1,2  -  Diaminetetraacetic  Acid  (CDTA) 

•  Ethylenebis(oxyethylenetrinitrlo)tetraacetic  acid  (EGTA) 

The  chelate  most  effective  at  promoting  lead  solubility  in  the  Chelate  Screening  Study  will  be 
used  in  Chelate  Applications  Study  and  subsequent  greenhouse  studies. 
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Table  4-3 

An  Overview  of  Experimental  Designs  for  the  Preliminary  Laboratory  Studies 

Chelate  Screening  Study 
3  Chelates 

3  Chelate  concentrations 
2  soil  pH  levels 
2  soils 
plus 

2  controls 

20  treatments  replicated  3  times  for  each  soil 
Total:  120  units.  120  samples 

Chelate  Applications  Study 

1  cropping  system  (planted) 

1  chelate  level 

2  volumes  of  water  for  chelate  application 

3  time  periods 
2  soils 

2  replicates 
5  depths 

Total:  24  units.  120  samples 
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Table  4-4 

Experimental  Design  Details  for  the  Chelate  Screening  Study 


Number 
of  Soil  Samples 

On 

as 

as 

OS 

OS 

as 

1  09 

OS 

as 

os 

OS 

OS 

as 

Total  60 

Grand  Total  120 

Chemical 

Analyses 

See  Table  4-5 

z 

z 

z 

See  Table  4-5 

Total 

See  Table  4-5 

Z 

z 

- 

See  Table  4-5 

Number  of 
Replicates 

m 

cn 

m 

m 

CO 

Number  of 

Chelate  Concentrations 

33,  66,  &  100  %  of  max. 

33,  66,  &  100  %  of  max. 

33,  66,  &  100  %  of  max. 

33,  66,  &  100  %  of  max. 

33,  66,  &  100  %  of  max. 

33,  66,  &  100  %  of  max. 

0  %  of  max. 

0  %  of  max. 

33,  66,  &  100  %  of  max. 

33,  66,  &  100  %  of  max. 

33,  66,  &  100  %  of  max. 

33,  66,  &  100  %  of  max. 

33,  66,  &  100  %  of  max. 

33,  66,  &  100  %  of  max. 

0  %  of  max. 

0  %  of  max. 

pH 

Natural 

pH  5.5 

Natural 

pH  5.5 

Natural 

pH  5.5 

Natural 

pH  5.5 

Natural 

pH  5.5 

Natural 

pH  5.5 

Natural 

pH  5.5 

Natural 

pH  5.5 

Chelate 

Type 

EDTA 

EDTA 

EGTA 

EGTA 

CDTA 

CDTA 

Control 

Control 

EDTA 

EDTA 

EGTA 

EGTA 

CDTA 

CDTA 

Control 

Control 

Soil 

Source 

1  Cell  1 

- 

- 

- 

- 

1  Cell  1 

1  Cell  7 

- 

- 

- 

- 

- 

- 

1  Cell  7 
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Table  4-5 

Chemical  Analyses  for  the  Chelate  Screening  Study 


Sample 

Type 

Minimum 
Sample  Size  ‘ 

Preservative 

Added 

Parameter  Measured 

Soil 

10  grams 

None 

pH 

Water  Extract 

50  ml 

Filtered^  then 
Nitric  Acid 
added 

(until  pH<2) 

Total  Dissolved  Metals  (Pb,  Cd,  Cu,  Ni, 

Zn,  Cr) 

Total  Dissolved  Metals  (Se) 

Total  Dissolved  Metals  (Hg) 

(1)  Every  tenth  sample  will  contain  twice  the  usual  amount  of  sample  and  be  submitted  for  use  in  the 
QA/QC  program. 

(2)  Filtered  through  Whatman  #2  or  equivalent. 
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4.4.2  Chelate  Applications  Study 

The  persistence  of  chelate  in  soil  may  have  implications  for  lead  leaching  after  a  crop  is 
removed.  This  study  will  determine  how  best  to  introduce  the  chelate  into  the  soil  and  will  test 
the  degradation  rate  of  the  chelate  once  it  is  in  soil. 

The  study  will  be  conducted  in  planted  soil  columns  (2  inches  in  diameter  and  24  inches  in 
length  and  containing  approximately  1.6  kg  of  soil)  to  determine  if  root  exudates  affect  the 
structural  integrity  of  the  chelate.  Soil  will  be  sampled  after  three  different  equilibration  periods 
and  at  five  depths  (0-3,  3-6,  6-12,  12-18,  and  18-24  inches)  to  determine  chelate  persistence  and 
movement  in  soil.  An  overview  of  this  study’s  experimental  design  is  provided  in  Table  4-3,  and 
details  of  the  experimental  design  are  provided  in  Table  4-6.  A  listing  of  the  chemical  analyses 
to  be  performed  is  provided  in  Table  4-7. 

4.5  Greenhouse  Studies 


The  greenhouse  studies  will  consist  of: 

1)  A  Plant  Screening  Study  to  determine  the  most  efficient  warm  and  cool  season  plants 
and  the  optimal  chelate  concentration  and  soil  pH  for  greatest  lead  removal  from  each 
soil; 

2)  A  Foliar  Application  Study  to  determine  the  optimal  level  of  foliarly  applied  phosphate 
needed  to  decrease  lead  toxicity  and  to  enhance  biomass  growth; 

3)  A  Soil  Leaching  Study  to  determine  to  what  extent  leaching  may  occur  as  a  result  of  lead 
solubilization  by  the  chelate. 

The  Plant  Screening  and  Foliar  Applications  studies  will  be  conducted  in  8-inch  plastic  pots 
(containing  4  kg  of  soil),  while  the  soil  leaching  study  will  be  conducted  in  larger  containers 
fitted  with  a  leachate  collection  system.  Each  container  used  in  the  soil  leaching  study  measures 
6X6  inches  in  width  and  is  24  inches  in  length  and  contains  approximately  25  kg  of  soil.  An 
overview  of  the  experimental  designs  for  these  studies  is  provided  in  Table  4-8. 
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Table  4-7 

Chemical  Analyses  for  the  Chelate  Applications  Study 


Sample  Type 

Minimum 
Sample  Size ' 

Parameter  Measured 

Soil 

50  grams 

pH 

Total  Metals  (Pb)^ 

Plant-available  Pb 

Chelates 

Moisture 

(1)  Every  tenth  sample  will  contain  twice  the  usual  amount  of  sample  and  be  submitted  for  use  in 
the  QA/QC  program. 

(2)  The  term  “Total  Metals”  for  any  element  refers  to  an  analysis  following  an  acid  digestion  of 
the  sample  and  is  used  to  distinguish  it  from  metals  measured  following  a  leaching  process. 
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Table  4-8 

An  Overview  of  Experimental  Designs  for  the  Greenhouse  Studies 

Plant  Screening  Study 

6  plant  species 
4  chelate  levels 

2  soil  pH  levels 

3  replicates 

Total;  144  nots  x  2  soils  =  288  nots 

Foliar  Application  Study 

2  plant  species  (one  warm  season  and  one  cool  season) 

3  phosphate  levels 
3  replicates 

Total;  18  pots  x  2  soils  =  36  nots 

Soil  Leaching  Study 

2  best  treatments  from  Plant  Screening  and  Foliar  Application  Studies 
(species,  chelate  concentration,  soil  pH,  phosphate  fertilization  level) 

2  soil  types 

2  replicates  for  each  combination  of  treatments  by  soil  type 
plus 

2  controls  (1  of  each  soil) 

Total;  10  containers 
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Six  plant  species  will  be  tested.  These  plants  were  selected  based  on  their  ability  to  produce  high 
biomass  and  to  naturally  accumulate  significant  concentrations  of  lead  in  the  biomass,  or  both. 
The  species  selected  are: 

•  Indian  mustard  (Brassica  juncea  L.), 

•  White  mustard  {Brassica  herda  L.) 

•  Com  {Zea  mays  L.), 

•  Sorghum  Sudan  grass  {Sorghum  sudanense  L.), 

•  Alfalfa  {Medicago  sativa  L.), 

•  Sunflower  {Helianthus  annus  L.). 

These  plants  represent  4  broad-leafed  dicotyledons  (alfalfa,  the  two  mustards,  and  sunflower) 
and  2  tropical  grass  monocotyledons  (com  and  sorghum  sudan).  The  plants  further  subdivide 
into  cool  season  (Indian  mustard,  white  mustard,  and  alfalfa)  and  warm  season  (com,  sorghum 
Sudan  grass,  and  sunflower)  plant  species. 

4.5.1  Plant  Screening  Study 

Details  of  the  experimental  design  for  the  Plant  Screening  Study  are  provided  in  Table  4-9.  A 
listing  of  the  chemical  analyses  to  be  performed  are  provided  in  Table  4-10. 

During  the  Plant  Screening  Study,  six  plant  species  will  be  screened  for  lead  uptake  efficiency. 
Each  crop  will  be  grown,  from  seed,  in  pots  containing  4  kg  of  lead-contaminated  soil.  The 
potted  plants  will  be  placed  in  a  randomized  complete  block  design.  Each  block  will  contain  all 
treatment  variables  including  soil  type.  Individual  replicates  within  blocks  will  be  re¬ 
randomized  each  week.  Based  on  the  nutrient  analysis  obtained  for  sampling  the  bulk  soil,  all 
crops  will  initially  receive  the  optimum  fertilization  rates  (minus  phosphate)  dependent  on  crop 
requirements.  To  ensure  that  nutrient  deficiency  will  not  limit  plant  growth,  an  additional  mid¬ 
season  fertilizer  application  will  be  made.  Moisture  retention/release  curves  will  be  determined 
(See  method  in  Appendix  B-18)  for  each  soil  to  ensure  adequate  water  additions  throughout  the 
growing  season  of  each  crop.  Data  will  be  maintained  on  each  crop  to  document  overall  plant 
health. 
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Table  4-10 

Chemical  Analyses  for  the  Plant  Screening  Study 


Sample  Type 

Minimum 
Sample  Size ' 

Parameter 

Measured 

Soil 

7  grams 

Total  Metals  (Pb)^ 
Plant-available  Pb 

Plant  (aerial:  control  groups)^ 

4  grams 

Total  Metals  (Pb)' 
Total  P' 

Plant  (aerial:  all  others) 

2  grams 

(1)  Every  tenth  sample  will  contain  twice  the  usual  amount  of  sample  and  be  submitted  for 
use  in  the  QA/QC  programs. 

(2)  The  term  “Total  Metals”  for  any  element  refers  to  an  analysis  following  an  acid  digestion 
of  the  sample  and  is  used  to  distinguish  it  from  metals  measured  following  a  leaching 
process. 

(3)  Analyze  the  “best”  warm  and  cold  weather  species  in  the  control  group  (the  sample 
grouping  with  zero  chelate  concentration  and  natural  soil  pH).  A  total  of  six  samples  will 
be  obtained.  The  analyses  will  be  used  during  the  Foliar  Application  Study  to  determine 
whether  the  existing  soils  are  providing  sufficient  phosphorus  to  support  growth 
(phosphorus  content  of  0.3-0.4%  of  the  plant  dry  weight). 
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For  planning  purposes  it  is  assumed  that  the  plants  will  reach  full  vegetative  biomass  in 
approximately  eight  weeks.  After  eight  weeks,  the  soil  pH  in  half  the  pots  will  be  adjusted  to  pH 
5.5,  using  an  amount  of  acetic  acid  determined  from  a  buffer  curve  of  soil  pH  verses  acetic  acid 
additions,  to  increase  lead  solubility  in  the  soil.  Assuming  lead  is  present  in  soil  as  certain 
mineral  phases,  calculations  then  will  be  made  with  a  chemical  speciation  program  (MINEQL+) 
to  predict  what  concentration  of  chelate  in  soil  would  maximize  lead  solubility  at  the  indigenous 
pH  and  at  the  adjusted  pH.  The  chelate  then  would  be  applied  to  the  soil  at  0,  33%,  66%,  and 
100%  of  this  calculated  concentration.  The  combination  of  soil  acidification  and  chelate 
application  will  increase  lead  solubility  in  the  soil  and  thus  provide  for  enhanced  plant  uptake  of 
soil  lead.  The  chelate  is  expected  to  accelerate  lead  accumulation  to  the  point  of  plant  toxicity. 
After  senesence  and  death,  the  plants  will  be  harvested,  dried,  weighed  for  yield  determination, 
ground,  and  analyzed  for  total  lead  content.  Post-harvest  soil  samples  will  be  taken  and  analyzed 
for  total  and  plant-available  lead  content.  The  data  will  be  used  to  statistically  determine  overall 
plant  species  efficiency  for  lead  removal  on  each  soil. 

In  addition,  an  analysis  for  total  P  will  be  run  on  the  “best”  warm  and  cold  weather  species  in  the 
control  groups  (groups  with  zero  chelate  concentration).  These  analyses  will  be  used  during  the 
Foliar  Application  Study  to  determine  whether  the  existing  soils  are  providing  sufficient 
phosphorus  to  support  growth. 

4.5.2  Foliar  Application  Study 

Details  of  the  experimental  design  for  the  Foliar  Application  Study  are  provided  in  Table  4-11. 
A  listing  of  the  chemical  analyses  to  be  performed  are  provide  in  Table  4-12. 

The  experimental  protocol  and  procedure  for  this  study  are  essentially  the  same  as  for  the  Plant 
Screening  Study.  The  two  best  plant  species  from  the  Plant  Screening  Study  (one  warm  weather 
plant  and  one  cold  weather  plant)  will  be  used  as  the  test  crops.  A  phosphate  fertility  variable 
(foliar  application  at  3  levels)  will  be  imposed  to  ameliorate  lead  toxicity  to  the  plants  and  to 
maximize  biomass  production  and  lead  uptake.  Phosphate  application  levels  will  be  estimated 
for  each  species  from  values  in  the  literature.  The  phosphate  will  be  foliarly  applied  (i.e.  applied 
to  the  plant’s  leaves)  using  a  fine  mist  sprayer.  The  application  is  expected  to  prevent 
complexion  of  soil  lead  as  insoluble  Pb-P04  complexes  and  to  likewise  prevent  phosphate  from 
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Table  4-11 

Experimental  Design  Details  for  the  Foliar  Application  Study 


Table  4-12 

Chemical  Analyses  for  the  Foliar  Application  Study 


Sample  Type 

Minimum 
Sample  Size  * 

Parameter  Measured 

Soil 

10  grams 

Total  Metals  (Pb,  Cd,  Cu,  Ni,  Zn,  Cr)' 

Total  Metals  (Hg)^ 

Total  Metals  (Se)^ 

Plant-available  Pb 

Plant  (aerial) 

7  grams 

Total  Metals  (Pb,  Cd,  Cu,  Ni,  Zn,  Cr)' 

Total  Metals  (Hg)^ 

Total  Metals  (Se)^ 

Total  P 

(1)  Every  tenth  sample  will  contain  twice  the  usual  amount  of  sample  and  be  submitted  for  use  in 
the  QA/QC  program. 

(2)  The  term  “Total  Metals”  for  any  element  refers  to  an  analysis  following  an  acid  digestion  of 
the  sample  and  is  used  to  distinguish  it  from  metals  measured  following  a  leaching  process. 
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becoming  unavailable  to  the  plant.  Applications  will  be  made  twice  during  the  growing  season, 
with  the  last  application  being  made  one  week  before  soil  pH  adjustment  and  chelate  additions. 
Plant  and  soil  samples  and  data  will  be  handled  in  the  same  fashion  as  in  the  plant  screening 
study.  However,  in  this  study,  soil  and  plant  samples  will  be  analyzed  for  the  other  metals 
detected  in  the  initial  soil  analysis  as  well  as  for  lead. 

4.5.3  Soil  Leachiny  Study 

The  Soil  Leaching  Study  will  examine  whether  chelate-induced  lead  solubilization  will  result  in 
soil  leaching.  The  study  will  incorporate  information  over  two  growing  periods:  one  ten-week 
period  in  which  chelate  is  added  to  soil  at  full  biomass  (approximately  week  eight),  and  a 
subsequent  ten-week  period  in  which  the  impact  of  residual  chelates  will  be  tracked.  Unlike  the 
Foliar  Applications  Study,  metal  analysis  in  this  study  will  be  limited  to  three  metals  (lead  and 
two  other  metals).  Metals  other  than  lead  will  be  selected  on  the  basis  of  their  concentration  in 
the  soil  relative  to  the  permissible  exposure  limit  (PEL)  for  each  metal.  If  the  PEL  is  not 
exceeded,  then  selection  will  be  based  on  solubility  in  the  chelator.  Details  of  the  experimental 
design  for  the  first  growth  period  of  the  Soil  Leaching  Study  are  provided  in  Table  4-13,  similar 
information  for  the  second  growth  period  are  provided  in  Table  4-14.  A  listing  of  the  chemical 
analyses  to  be  performed  are  provided  in  Table  4-15. 

The  experimental  procedures  for  this  study  are  essentially  the  same  as  for  the  foliar  application 
study.  The  study  will  be  conducted  using  the  parameters  selected  as  optimal  in  the  plant 
screening  and  foliar  application  studies  (i.e.,  the  two  best  plant  species,  chelate  level,  soil  pH 
level,  and  phosphate  level).  However,  larger  containers  (6X6  inches  in  width  and  36  inches  in 
length)  will  be  used  to  allow  study  of  leaching.  The  increased  soil  volume  will  maximize  rooting 
depth,  root  interception  of  mobilized  metals,  and  increase  the  extent  of  soil  reaction  with 
leaching  lead.  Thus,  a  more  realistic  assessment  of  the  risk  for  lead  leaching  can  be  made. 

It  should  take  about  eight  weeks  for  the  plants  to  reach  full  vegetative  biomass.  After  the  plants 
reach  full  vegetative  biomass,  and  prior  to  addition  of  the  chelate,  the  pH  of  the  soil  in  each 
container  will  be  adjusted  to  a  predetermined  value  using  acetic  acid.  Soil  samples  will  be  taken 
immediately  prior  to  chelate  addition  and  at  final  harvest  two  weeks  later.  A  sequential 
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Table  4-13 

Experimental  Design  Details  for  the  1"  Growing  Season  of  the  Soil  Leaching  Study 
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(2)  Leachate  samples  obtained  from  each  replicate  once  every  two  weeks  prior  to  adding  soil  amendment  (4  times/crop)  and  every  day  afterward  (14 
times/crop). 

(3)  Both  aerial  and  root  samples  are  taken  during  harvest. 


Table  4-14 

Experimental  Design  Details  for  the  2"‘'Growing  Season  of  the  Soil  Leaching  Study 
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(2)  Leachate  samples  obtained  from  each  replicate  every  week  (10  times/crop), 

(3)  Both  aerial  and  root  samples  are  taken  during  harvest. 


Table  4-15 

Chemical  Analyses  for  the  Soil  Leaching  Study 


Sample  Type 

Minimum 
Sample  Size  ’ 

Preservative 

Added 

Parameter  Measured 

Soil 

45  grants^ 

None 

pH 

Total  Metals  (Pb,  Cd,  Cu,  Ni,  Zn,  Cr)^>' 
Total  Metals  (Hg)^  '' 

Total  Metals  (Se)^’'* 

Total  Metals  by  Sequential  Analysis^ 
Plant-available  Pb 

Chelates 

Leachate 

215  ml 

Filtered^  then 
Nitric  Acid 
added. 

(until  pH  <2) 

Total  Dissolved  Metals  (Pb,  Cd,  Cu, 

Ni,  Zn,  Cr)' 

Total  Dissolved  Metals  (Se)^ 

Total  Dissolved  Metals  (Hg)^ 

Plants 

(aerial  and  root) 

10  grams^ 

None 

total  Metals  (Pb,  Cd,  Cu,  Ni,  Zn,  Cr)^  "* 
Total  Metals  (Hg)'  '* 

Total  Metals  (Se)^  '* 

Total  Pb  by  Sequential  Analysis^  or 
Scaiming  Electron  Microscope 

(1)  Every  tenth  sample  Avill  contain  twice  the  usual  amount  of  sample  and  be  submitted  for  use  in  the 
QA/QC  program. 

(2)  Includes  preliminary  estimate  of  5  grams/sample  for  sequential  analysis.  These  estimates  are  subject 
to  revision. 

(3)  Metal  analysis  will  be  limited  to  lead  and  two  other  metals.  The  other  two  metals  will  be  those  most 
likely  to  exceed  the  permissible  exposure  limit  (PEL).  If  the  PEL  is  not  likely  to  be  exceeded  then 
selection  will  be  based  on  solubility  in  the  chelator. 

(4)  The  term  “Total  Metals”  for  any  element  refers  to  an  analysis  following  an  acid  digestion  of  the 
sample  and  is  used  to  distinguish  it  from  metals  measured  following  a  leaching  process. 

(5)  Filtered  through  Whatman  #2  or  equivalent. 
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extraction  procedure  (Appendix  B-15),  consisting  of  progressively  stronger  soil  extractants,  will 
be  used  on  the  soil  samples  to  determine  the  form  of  metal  present  in  the  treated  and  untreated 
soil.  After  the  plants  are  harvested,  the  soil  will  be  sampled  at  four  depths  and  analyzed  for  total 
lead,  plant-available  lead,  and  other  metals  found  in  the  initial  soil  analysis.  The  post-harvest 
soil  samples  also  will  be  analyzed  for  chelate  concentration. 

Plant  samples  (roots  and  aerial  portions)  will  be  taken  immediately  prior  to  chelate  addition  and 
at  final  harvest  two  weeks  later.  These  samples  will  be  analyzed  for  total  lead  and  other  metals 
found  in  the  initial  soil  analysis.  An  additional  set  of  plant  samples  (both  root  and  shoot)  will  be 
taken  at  final  harvest  and  subjected  to  a  sequential  analysis  procedure  (Appendix  B-16)  to 
determine  the  form  of  lead  contained  in  the  plants.  In  addition,  the  potential  of  using  an 
environmental  scanning  electron  microscope  equipped  with  energy  dispersive  X-ray  detector 
(EDX)  will  be  evaluated  for  its  capability  to  detect  the  location  of  Pb  and  other  metals  in  the 
plant  cell  structure  and  to  quantify  the  metals  concentration  in  the  plant  tissue  (Appendix  B-20). 
If  this  method  proves  to  be  effective,  it  will  replace  the  plant  sequential  extraction  procedure.  In 
this  case,  procedures  for  the  SEM-EDX  method  will  be  provided  at  a  later  date.  Analysis  of  the 
plant  samples  may  explain  why,  in  most  plants,  lead  tends  to  concentrate  in  the  roots  and  is  not 
translocated  to  the  aerial  portions  of  the  plant  in  the  absence  of  chelators,  whereas  amending  the 
soil  with  chelators  has  been  found  to  enhance  translocation  of  lead  to  the  plant  shoots. 

Each  container  will  be  fitted  with  a  leachate  collection  system  consisting  of  a  heavy  duty  plastic 
bag  connected  to  a  central  drain.  A  suitable  support  system  will  be  constructed  for  the  container 
and  the  leachate  collection  bag.  Soil  leachates  will  be  collected  from  the  containers  once  every 
two  weeks  prior  to  the  addition  of  soil  amendments,  and  every  day  after  the  amendments  are 
added.  The  amount  of  leachate  will  be  measured,  recorded.  A  subsample  will  be  taken  for 
analysis.  The  excess  leachates  then  will  be  placed  into  a  holding  container  for  disposal. 
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After  the  plants  are  harvested,  the  soil  will  be  replanted  and  the  study  repeated  to  determine: 

•  The  effects  of  residual  soluble  lead  on  the  germination  and  growth  of  a  subsequent 
crop. 

•  Plant  uptake  of  residual  solubilized  lead. 

•  Leaching  of  residual  solubilized  lead  or  other  metals. 

The  leachate  collection  regime  will  differ  from  the  previous  growth  period.  Instead  of  every 
two  weeks,  the  leachate  will  be  collected  weekly.  When  plants  realize  full  vegetative  biomass, 
they  will  be  harvested  and  analyzed  for  lead  and  other  metals.  Soil  samples  at  four  depths  will 
be  analyzed  for  total  lead,  plant-available  lead,  other  metals,  and  chelator  concentration. 
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SECTION  5.0 


SAMPLING  PLAN 

5.1  Overview  of  Sampling  Operations 

Field  sampling  operations  will  be  performed  for  the  following  purposes: 

•  Characterize  and  map  SFAAP  sites  for  soil  type  and  degree  of  heavy  metal  contamination 
via  collection  of  multiple  soil  cores  at  various  depths  at  two  contaminated  areas. 

•  Collection  of  a  bulk  quantity  of  soil,  from  a  suitable  location  within  each  SFAAP  site,  for 
use  in  laboratory  and  greenhouse  studies.  A  suitable  location  is  defined  as  a  site  with  lead 
contamination  levels  of  3,000  to  4,000  ppm  in  the  top  foot  of  soil. 

Laboratory  and  greenhouse  sampling  operations  will  be  performed  for  the  following  purposes: 

•  Collection  and  analyses  of  soil  samples  during  laboratory  studies  to  select  chelates  to  be  used 
in  the  greenhouse  studies  and  to  optimize  chelate  effectiveness  in  solubilizing  lead  and  other 
metals  in  soil. 

•  Collection  and  analyses  of  soil  samples  to  determine  chelate  persistence  and  movement  in 
soil. 

•  Collection  and  analyses  of  plant  and  soil  samples  in  greenhouse  studies  to  determine  the 
plant  species  with  the  highest  efficiency  for  lead  removal,  and  to  determine  the  amounts  and 
form  of  lead  remaining  in  soil  after  plant  harvest  for  each  species  studied. 

•  Collection  and  analyses  of  plant  and  soil  samples  in  greenhouse  studies  to  determine  the 
effect  of  phosphate  in  ameliorating  lead  toxicity  to  plants. 
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•  Collection  and  analyses  of  plant,  soil,  and  leachate  samples  in  greenhouse  studies  after 
optimization  of  other  experimental  parameters  to  assess  the  risk  of  lead  and  metals  leaching 
after  chelate  additions. 

5.2  Sample  Collection  and  Laboratory  Procedures 

5.2.1  Soil  Sampling  Procedures  for  Initial  Characterization 

Initial  field  sampling  will  be  conducted  on  an  explosives  burning  ground  located  at  the 
Sunflower  Army  Ammunition  Plant  in  Desoto,  Kansas.  Two  sites  have  been  selected  for  soil 
sampling,  one  site  will  be  located  in  Cell  1  and  the  other  in  Cell  7  (Figure  1-1). 

Soil  sampling  will  be  performed  by  TVAE  personnel.  Safety  precautions  and  site  controls  to  be 
used  during  the  sampling  procedure  are  outlined  in  the  Health  and  Safety  Plan.  The  sampling 
procedure,  conducted  by  TVAE  personnel,  will  be  as  follows: 

1 .  Select  and  mark  an  area  measuring  90  feet  by  90  feet  within  each  of  Cell  1  and 
Cell  7. 

2.  Subdivide  the  area  into  36  fifteen-foot  square  grids. 

3.  Further  subdivide  each  fifteen-foot  grid  into  four  seven  and  one-half  foot 
squares. 

4.  Take  one  soil  core  to  a  depth  of  12  inches  from  each  7.5  foot  square  and 
subdivide  this  core  by  depth  into  two  portions  (0-6,  and  6-12  inches).  Composite 
cores  taken  from  the  four  7.5  foot  squares,  according  to  depth,  into  one  sample 
for  each  depth  and  place  it  into  an  appropriately  identified  and  labeled  plastic 
bag  (Ziploc™  type). 

5.  Package  samples  for  shipment  to  ERC  and  transfer  to  the  TVAE’s  Greenhouses 
at  the  Environmental  Applications  Analytical  Laboratories  (EAAL)  in  Muscle 
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Shoals,  AL,  in  accordance  with  TVAE’s  chain  of  custody  procedures  (EAAL 
procedure  SP-0001,  “Sample  Chain  of  Custody”). 

A  total  of  144  samples  will  be  taken  (36  grids/site  x  2  depths/sample  core  x  2  sites  =  144). 
Upon  leaving  the  sampling  site  all  TVAE  personnel  involved  in  the  sampling  procedure  will 
undergo  decontamination  in  accordance  with  the  Heath  and  Safety  Plan.  The  sampling  plan  is 
provided  in  Appendix  C- 1 . 

The  collected  soil  samples  will  be  air  dried  by  opening  the  plastic  bag  and  folding  down  the  top 
to  permit  sufficient  air  movement.  The  opened  bags  will  be  placed  on  tables  in  the  greenhouse 
and  allowed  to  dry  for  one  week  with  periodic  mixing  of  the  soil  in  the  bag.  Following  this,  they 
will  be  analyzed  for  the  parameters  shown  in  Table  4-1  by  the  methods  shown  in  Table  5-1 . 

5.2.2  Sampling  Procedures  for  Bulk  Soil  Collection  and  Prnceissing 

Based  on  the  criteria  of  soil  texture  and  total  lead  content,  bulk  quantities  of  soil  will  be  collected 
by  TVAE  personnel  from  two  of  the  sites  identified  in  Section  5.2.1  (1000  kg  collected  per  site). 
The  soil  will  be  collected  by  shoveling  into  55  gallon  steel  drums  lined  with  a  heavy  duty  plastic 
barrel  liner.  Soil  sampling  will  be  performed  by  TVAE  personnel.  Safety  precautions  and  site 
controls  to  be  used  during  the  sampling  procedure  are  outlined  in  the  Health  and  Safety  Plan. 
The  soil  in  each  drum  will  be  labeled  appropriately  for  identification  and  for  DOT  regulatory 
requirements  for  hazardous  waste  shipment,  and  shipped  by  best  available  method  to  the  ERC 
greenhouse  in  Muscle  Shoals,  AL.  A  copy  of  the  sampling  plan  to  be  sent  with  TVAE  personnel 
is  provided  in  Appendix  C-2 

Once  received,  the  soil  will  be  processed  for  use  in  laboratory  and  greenhouse  studies  by  passing 
the  soil  through  a  gasoline-powered  soil  shredder  fitted  with  a  one-quarter  inch  stainless  steel 
screen.  The  soil  will  be  thoroughly  mixed  and  twelve  subsamples  will  be  taken  for  analysis  and 
characterization  as  described  in  Table  4-2  by  the  methods  listed  in  Table  5-1.  The  soil  then  will 
be  rebarreled  at  the  existing  moisture  content  and  stored  with  appropriate  labels  until  use.  Safety 
precautions,  engineering  controls,  and  site  controls  will  be  used  which  are  consistent  with  the 
ERC’s  Health  and  Safety  and  Chemical  Hygiene  Plans.  All  activities,  except  chemical  analysis, 
will  be  conducted  at  the  ERC  greenhouse  to  minimize  the  possibility  of  contamination. 
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Table  5-1 

Soil  Analyses:  Outline  of  Parameters  Analyzed  and  Method 


Parameter  Measured 

Extraction  or 
Preparation 
Method 

Analytical 

Method 

pH 

N/A 

ASA  12-2.6 

Total  Organic  Carbon  (TOC) 

N/A 

415  Series 

Total  Kjeldahl  Nitrogen  (TKN) 

N/A 

351  Series 

Exchangeable  P 

ASA  24-5.2 

6010A 

Exchangeable  K 

ASA  9-3.1 

6010A 

Exchangeable  Ca 

ASA  9-3.1 

6010A 

Exchangeable  Mg 

ASA  9-3.1 

601 OA 

Exchangeable  A1 

ASA  9-4.2 

6010A 

DTPA-extractable  Fe 

ASA  17-4.3 

601  OA 

DTPA-extractable  Mn 

ASA  17-4.3 

6010A 

Total  Metals  (Cd,  Cu,  Ni,  Zn,  Cr ,  Pb)‘ 

3050A 

6010A 

Total  Metals  (Hg)’ 

7471A 

7471A 

Total  Metals  (Se)' 

7740 

7740 

Plant-available  Pb 

ASA  21-5 

601  OA 

Total  Metals  by  Sequential  Analysis 

(2) 

6010A 

Chelates 

TVA  HPLC 
Method 

TVA  HPLC 
Method 

Moisture 

N/A 

ASA  21-2.2.2 

Moisture  Release  Curves 

N/A 

ASA  8-2.3 

1)  The  term  “Total  Metals”  for  any  element  refers  to  an  analysis  following  an  acid 
digestion  of  the  sample  and  is  used  to  distinguish  it  from  metals  measured  following  a 
leaching  process. 

2)  Sequential  extraction  of  metals  in  soil  will  be  performed  by  the  method  outlined  in: 
Tessier,  A.,  P.G.C.  Campbell  and  M.  Bisson.  1979.  Sequential  extraction  procedure 
for  the  speciation  of  particulate  trace  metals.  Anal.  Chem.  51:844-850.  (See 
Appendix  B-1 5). 
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5.2.3  Soil  Sampling  Procedures  for  Laboratory  Studies 


For  laboratory  studies,  an  amount  of  soil  will  be  removed  from  a  selected  barrel,  weighed  and 
recorded  as  to  the  amount  removed,  placed  in  an  appropriately  identified  and  labeled  plastic  bag 
(Ziploc™  type)  and  transported  to  the  Environmental  Applications  Analytical  Laboratory 
(EAAL)  in  accordance  with  TVAE’s  chain  of  custody  procedures  (EAAL  procedure  SP-0001, 
“Sample  Chain  of  Custody,”  Appendix  B-1). 

5.2.4  Soil  Sampling  Procedures  for  Greenhouse  Studies 

For  a  given  greenhouse  study,  sufficient  soil  will  be  taken  from  the  appropriate  barrels  (located 
at  the  greenhouse);  placed  on  a  heavy  plastic  sheet,  or  tarp,  on  a  concrete  floor;  and  thoroughly 
mixed.  Small  samples  will  be  taken  for  moisture  determination  and  if  necessary,  the  moisture 
content  of  the  soil  will  be  adjusted  to  one-fourth  to  one-third  of  field  capacity  for  best  handling 
in  subsequent  greenhouse  operations.  The  soil  then  will  be  covered  with  plastic  to  prevent  any 
appreciable  moisture  loss  until  used  in  plant  screening,  foliar  application,  and  soil  leaching 
studies. 

In  the  Plant  Screening  and  Foliar  Application  Studies,  soil  will  be  sampled  post-harvest. 
Sampling  will  be  performed  by  taking  three  full-depth  cores  from  the  pot  with  a  standard  hand 
soil  sampler.  The  cores  will  be  composited  to  provide  one  soil  sample  from  each  pot.  The  soil 
samples  will  be  air  dried  in  open  Ziploc™  type  plastic  bags  as  described  previously,  screened 
through  a  2.0mm  mesh  stainless  steel  wire  screen,  then  transported  to  the  EAAL  for  analyses  in 
accordance  with  TVAE’s  chain  of  custody  procedures  (EAAL  procedure  SP-0001,  “Sample 
Chain  of  Custody”,  Appendix  B- 1 ). 

In  the  soil  leaching  study,  soil  samples  will  be  taken  both  pre-  and  post-harvest.  Pre-harvest 
samples  will  be  taken  immediately  prior  to  soil  amendment  additions  by  removing  three  full 
depth  cores  from  each  container.  The  cores  will  be  subdivided  by  depth  (0-3,  3-6,  6-12,  12-18, 
and  18-24  inches)  and  composited  into  one  sample  for  each  depth.  The  composited  samples  will 
be  placed  in  Ziploc™  type  plastic  and  transported  to  the  EAAL  for  analysis.  Core  holes  will  be 
filled  with  a  sealed  PVC  tube  before  acidifier  and  chelate  additions.  The  post-harvest  samples 
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will  be  taken  in  similar  fashion  and  transported  to  the  EAAL  for  analysis.  All  samples  will  be 
transported  in  accordance  with  TVAE’s  chain  of  custody  procedures  (EAAL  procedure  SP-0001, 
“Sample  Chain  of  Custody,”  Appendix  B-1).  Core  holes  from  post-harvest  soil  sampling  will  be 
filled  with  sealed  PVC  tubes,  and  will  remain  in  place  during  replanting  and  growth  of  the 
second  crop.  Soil  sampling  conducted  after  the  containers  have  been  replanted  will  be  conducted 
in  the  same  way. 

5.2.5  Plant  Sampling  Procedure 

In  the  studies  involving  plant  sampling,  the  total  aerial  portions  of  the  plants  will  be  harvested 
from  the  pots  when  senescence,  or  death,  occurs  following  the  addition  of  the  soil  amendments. 
During  the  soil  leaching  study,  both  root  and  shoot  samples  will  be  taken  pre-  and  post-harvest. 
For  pre-harvest  root  sampling,  roots  will  be  extracted  as  cores  using  a  standard  hand  soil 
sampler.  Roots  will  be  thoroughly  washed,  then  rinsed  in  deionized  water.  Plant  tissue  from 
individual  treatments  will  be  placed  into  appropriately  labeled  brown  paper  bags  and  oven  dried 
for  72  hours  at  55  degrees  Celsius.  The  tissue  will  be  weighed  for  yield  determinations,  then 
ground  to  less  than  2.0mm  particle  size  using  a  Wiley  Mill  equipped  with  stainless  steel  blades 
and  screens.  The  dried,  ground  tissue  will  be  stored  in  glass  bottles  and  transferred  to  the  EAAL 
in  accordance  with  TVAE’s  chain  of  custody  procedures  (EAAL  procedure  SP-0001,  “Sample 
Chain  of  Custody”,  Appendix  B-1).  Plant  materials  will  be  analyzed  by  the  methods  listed  in 
Table  5-2. 

5.2.6  Leachate  Sampling  Procedure 

During  the  first  growth  period  of  the  soil  leaching  study,  soil  leachates  will  be  collected  from  the 
containers  every  two  weeks  prior  to  the  addition  of  soil  amendments  and  every  day  after 
amendment  addition.  After  plant  harvest,  the  containers  will  be  replanted,  and  the  leachate 
collected  weekly.  When  the  plants  reach  full  vegetative  biomass  the  experiment  will  be 
concluded.  The  leachates  will  be  collected  from  a  drain  in  the  plant  containers  into  a  suitable 
size  heavy-duty  plastic  bag.  The  amount  of  leachate  will  be  measured  and  recorded.  The 
leachate  will  then  be  filtered  through  a  Whatman  #2  filter,  or  it’s  equivalent,  and  acidified  with 
nitric  acid  to  a  pH  of  2  or  less.  A  subsample  will  be  taken  to  the  EAAL  for  analysis,  and  the 
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Table  5-2 


Plant  analyses:  Outline  of  Parameters  Analyzed  and  Method 


Parameter  Measured 

Extraction  or 

Analytical  Method 

Preparation  Method 

Total  Metals  (Cd,  Cu,  Ni,  Zn,  Cr,  Pb)^ 

3050A 

6010A 

Total  Metals  (Hg)' 

7471A 

7471A 

Total  Metals  (Se)^ 

7740 

7740 

Total  Metals  (Pb)' 

3050A 

6010A 

Total  Pb  by  Sequential  Analysis 

r  (2) 

6010A 

Total  P 

3050A 

6010A 

1)  The  term  “Total  Metals”  for  any  element  refers  to  an  analysis  following  an  acid 
digestion  of  the  sample  and  is  used  to  distinguish  it  from  metals  measured 
following  a  leaching  process. 

2)  Sequential  extraction  of  Pb  in  plants  will  be  performed  by  a  modification  of  the 
methods  outlined  in: 

•  Chemical  Aspects  of  Metal  Hyperacculation;  by  Roger  D.  Reeves, 
Department  of  Chemistry  and  Biochemistry,  Massey  University, 
Palmerston,  New  Zealand. 

•  The  Distribution  of  some  Inorganic  Elements  in  Plant  Tissue  Extracts; 
by  H.  J.  M.  Bowen,  P.A.  Cawse,  and  J.  Thick;  Journal  of  Experimental 
Botany,  Vol.  13,  No.  38,  pp  257-67,  May  1962. 
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Table  5-3 

Leachate  analyses:  Outline  of  Parameters  Analyzed  and  Method 


Parameter  Measured 

Preparation 

Method 

Analytical 

Method 

Total  Dissolved  Metals  (Pb,  Cd,  Cu,  Ni,  Zn,  Cr) 

3005A 

6010A 

Total  Dissolved  Metals  (Se) 

7740 

7740 

Total  Dissolved  Metals  (Hg) 

7470  or  3005A 

7470or6010A 
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leachates  then  will  be  placed  into  a  holding  container  until  disposal.  Leachates  collected  during 
the  preliminary  laboratory  studies  will  be  processed  similarly.  All  samples  will  be  transferred  to 
the  EAAL  in  accordance  with  TVAE’s  chain  of  custody  procedures  (EAAL  procedure  SP-0001, 
“Sample  Chain  of  Custody,”  Appendix  B-1).  Plant  materials  will  be  analyzed  by  the  methods 
listed  in  Table  5-3. 

5.2.7  Laboratory  Procedures 

Standard  operating  analytical  procedures  for  data  collected  in  the  laboratoiy  are  provided  in 
Appendices  B-1  through  B-1 9. 


5.2.8  Sample  Storage,  Packaging,  and  Shipping 

All  samples  shall  be  handled  in  accordance  with  EAAL  procedure  SP-0001,  “Sample  Chain  of 
Custody”  (Appendix  B-1).  In  addition,  all  leachate  samples  will  be  filtered  and  preserved  with 
nitric  acid.  Sufficient  nitric  acid  will  be  added  to  the  leachate  samples  to  lower  the  pH  below  2. 

No  attempt  shall  be  made  to  store  samples  or  sample  extracts  beyond  that  period  of  time  required 
for  initial  assessment  and  review  of  laboratory  data. 

5.2.9  Laboratory  Equipment 

The  equipment  used  for  analyzing  samples  is  outlined  in  Table  5-4. 

5.3  Sampling  Documentation 


Field  sampling  logs  will  be  produced  and  completed  at  the  time  of  sampling  to  ensure  dates, 
times,  locations,  and  other  pertinent  data  and  conditions  are  recorded.  Sample  identification 
numbers  will  be  written  on  both  the  sample  containers  and  sample  log  sheet  for  easy 
identification  and  cross  referencing.  Sample  identification  codes  or  numbers  will  be  assigned  in 
a  logical  manner  to  ensure  ease  in  correlating  between  codes  and  sampling  locations. 
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Table  5-4 


Laboratory  Equipment  Used 


Laboratory  Data 

Equipment 

Chelates 

Varian  HPLC 

DTPA-extractable  Fe  and  Mn 

Perkin  Elmer  or  Thermo  Jarrel  Ash  ICP 

Exchangeable  P,  K,  Ca,  Mg,  and  A1 

Perkin  Elmer  or  Thermo  Jarrel  Ash  ICP 

TKN 

Lachat  Quick  Chem  8000  or 

Technicon  AutoAnalyzer  II 

Total  Organic  Carbon  (TOC) 

DohrmannDC  190 

Total  Metals  (Pb,  Cd,  Cu,  Ni,  Zn,  Cr) 

Perkin  Elmer  or  Thermo  Jarrel  Ash  ICP 

Total  Metals  (Hg) 

Cold  Vapor  Atomic  Absorption  or  Perkin  Elmer  or 
Thermo  Jarrel  Ash  ICP 

Total  Metals  (Se) 

Graphite  Furnace  Atomic  Absorption  or  Perkin 

Elmer  or  Thermo  Jarrel  Ash  ICP 

Total  Lead  (Pb) 

Perkin  Elmer  or  Thermo  Jarrel  Ash  ICP 

Plant-available  lead  (Pb) 

Perkin  Elmer  or  Thermo  Jarrel  Ash  ICP 

Total  Metals  by  Sequential  Analysis 

Perkin  Elmer  or  Thermo  Jarrel  Ash  ICP 

Total  Pb  by  Sequential  Analysis 

Perkin  Elmer  or  Thermo  Jarrel  Ash  ICP 

pH 

Orion  meter  or  equivalent 
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SECTION  6.0 


RESULTS  AND  REPORTS 


6.1  Coverage 

At  the  conclusion  of  this  study,  TVAE  will  prepare  a  results  report  and  submit  it  to  the  USAEC. 
The  report  will  cover  all  test  activities  under  the  current  plan  plus  any  other  activities  that  may 
arise  from  mid-course  plan  changes. 

The  purpose  of  the  results  report  will  be  to  communicate:  (1)  all  test,  sampling,  and  analytical 
procedures  in  sufficient  detail  such  that  the  USAEC  or  any  other  technically  skilled 
organizations  could  repeat  the  procedures;  (2)  a  full  and  detailed  accounting  of  all  test  results; 
(3)  all  conclusions  that  can  be  derived  from  the  results;  (4)  recommendations  for  further  test 
work,  and  (5)  the  specifications  for  designing  a  field  demonstration. 

The  report  will  include,  but  will  not  be  limited  to,  the  following  topics  and  features: 

•  Methods  development,  which  covers  all  specialized  laboratory  or  test  methods  developed 
to  facilitate  the  test  plan.  A  description  of  the  manner  in  which  each  new  method  was 
developed  and  the  rationale  for  its  efficacy  will  be  included. 

•  Test  procedures  used  in  the  field. 

•  Sampling  and  analytical  procedures. 

•  QC  methods  used  in  the  field  and  in  the  analytical  laboratory. 

•  QC  results  from  field  sampling  and  laboratory  analysis. 

•  Test  results — data  evaluation,  graphical  and  tabular  presentations  of  data. 
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•  Photographs  necessary  to  enhance  an  understanding  of  the  equipment  arrangements,  the 
test  and  sampling  procedures,  the  arrangement  of  test  items,  and  visual  evidence  of  the  test 
results. 

•  Conclusions 

•  Recommendations 

6.2  Format 


The  report  will  be  presented  in  a  standard  technical  format,  with  USAEC’s  official  front  cover 
and  “Report  Documentation  Page”  for  identification.  The  report’s  sections  and  subsections  will 
be  designated  numerically  (as  is  done  in  this  test  plan)  in  order  to  facilitate  referencing  of  the 
report  on  oral  and  written  communications. 
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SECTION  7.0 


QUALITY  ASSURANCE  PLAN 

7.1  Purpose  and  Scope  of  the  Plan 

The  quality  assurance  plan  outlines  procedures  to  ensure  that: 

•  Sufficient  measurements  are  made  to  assess  the  effectiveness  of  the  proposed  treatment 
methods 

•  Samples  taken  are  representative  of  the  conditions  in  the  experimental  setup 

•  Samples  are  delivered  to  the  laboratory  for  analysis  without  deterioration 

•  Samples  are  processed  by  the  laboratory  without  deterioration  prior  to  analysis 

•  Measurement  techniques  are  sufficiently  specific  to  measure  the  target  compounds 

•  Data  taken  are  reliable. 

The  quality  assurance  plan  applies  to  all  activities  including  performing  experiments, 
sampling,  and  laboratory  analysis  of  samples. 
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7.2 


Project  Responsibilities 


Figure  7-1  shows  the  TVAE  organizations  providing  support  to  the  project.  Responsibilities 
of  the  TVAE  project  team  are  as  follows: 

The  Program  Manager  is  responsible  for  providing  guidance  to  the  project  team  to  ensure  that 
the  AEC  and  TVAE  project  and  program  goals  are  met.  The  Program  Manager  is  also 
responsible  for  resolving  any  inconsistencies  between  AEC  and  TVAE  mission  objectives  and 
those  of  the  project/program. 

The  Project  Manager  is  responsible  for  overall  direction  of  the  project  and  is  responsible  for 
oversight  and  direction  of  staffing  levels,  process  design,  construction,  installation,  field 
process  operations,  technical  reports,  preparation  and  presentation  of  technical  papers,  and 
conducting  briefings  of  USAEC  personnel.  The  Project  Manager  is  responsible  for  providing 
direction  and  executing  tasks  to  ensure  that  project  goals  are  met,  reports  are  delivered  on 
schedule,  and  that  task  schedules  and  costs  are  met.  The  Project  Manager  ensures  that  any 
variances  are  adequately  explained. 

Technical  Manager  is  responsible  for  planning,  directing,  and  executing  the  details  of  process 
design,  construction,  installation,  experimental  design,  field  process  equipment  operation, 
sampling,  documentation,  data  integrity,  data  interpretation,  technical  reports,  preparation 
and  presentation  of  technical  papers,  and  conducting  briefings  of  USAEC  personnel. 

The  Engineering  Staff  reports  to  the  Project  Manager  and  is  responsible  for  various  project 
management  tasks  including:  project  planning,  cost  estimating,  scheduling,  technical  writing, 
compiling/editing  of  reports,  and  other  project  management  tasks. 

Environmental  Applications  Analytical  Laboratory  (EAAL)  is  responsible  for  providing 
analytical  measurements  on  samples  required  in  the  course  of  the  project  and  is  responsible 
for  review  of  the  data  produced,  documentation  of  analytical  runs,  and  ensuring  data 
integrity.  The  EAAL  is  managed  by  the  Laboratory  manager.  The  Laboratory  Manager 
reports  to  the  Project  and  Technical  Managers  and  is  responsible  for  providing  project 
analytical  oversight  and  for  final  data  integrity. 
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figure  7-1 

TVAE  Organizations  Providing  Project  Support 


In  the  EAAL,  research  chemists  and  research  scientists  report  to  the  Laboratory  Manager  and 
are  responsible  for  planning,  design,  testing,  and  documentation  of  the  various  sub-projects 
assigned  to  them.  They  are  responsible  for  producing  periodic  progress  reports  to  the 
Laboratory  Manager.  They  are  responsible  for  review  of  data  falling  under  their  area  of 
responsibility.  Chemical  laboratory  analysts  and  technicians  assigned  to  the  EAAL  report  to 
the  Laboratory  Manager  and  are  responsible  for  following  procedures  and  instructions  to 
provide  analytical  measurements  required  in  the  course  of  the  project.  They  are  responsible 
for  review  of  the  data  they  produce,  documentation  of  analytical  runs,  and  equipment 
maintenance. 

The  Quality  Assurance  Officer  is  responsible  for  auditing  actions  and  documentation  to 
ensure  adherence  to  this  Plan  (Section  7).  The  Quality  Assurance  Officer  is  responsible  for 
providing  quarterly  quality  control  data  reports  to  the  Project  Manager. 

Research  chemists  and  research  scientists  from  the  Biotech  and  Land  and  Water  Staffs  report 
to  the  Technical  and  Project  Managers  and  are  responsible  for  planning,  design,  testing,  and 
documentation  of  the  various  sub-projects  assigned  to  them.  They  are  responsible  for 
producing  periodic  progress  reports  to  the  Technical  Manager.  They  are  responsible  for 
review  of  data  falling  under  their  area  of  responsibility. 

The  Greenhouse  staff  reports  to  the  Technical  Manager  and  are  responsible  for  the  day-to-day 
operations  of  the  greenhouse  and  related  functions. 

7.3  Quality  Program  Procedures  and  Documents 

7.3.1  Documentinn  Experimental  Data 

Experiments  shall  be  planned  in  advance  and  documented  in  writing.  This  may  be  done  in 
research  notebooks  or  separate  work  plans.  Data,  observations,  experimental  conditions,  and 
changes  to  plans  shall  be  recorded  in  research  notebooks  in  a  complete  enough  fashion  that 
all  actions,  results,  and  conclusions  may  be  reconstructed  afterwards.  All  written  documents 
will  be  written  in  ink. 
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7.3.2  Procedures  for  Field  Sampling 


Field  sampling  shall  be  conducted  in  accordance  with  written  work  plans,  procedures,  or 
instructions  to  ensure  complete  samples  are  taken  at  correct  locations  and  in  a  manner  which 
does  not  invalidate  conclusions.  All  actions  in  field  sampling  should  be  recorded  in  field 
notebooks  or  on  forms  designed  to  ensure  complete  documentation  of  all  experimental 
parameters. 

7.3.3  Analytical  Laboratory  OA  Manual 

The  analytical  laboratory  portion  of  the  activities  covered  by  this  test  plan  shall  be  conducted 
in  accordance  with  the  EAAL's  Quality  Assurance  Manual  which  contains  the  following 
documents: 

QAPLAN  -  “Quality  Assurance  Plan” 

GLP-0001  -  “Procedure  Format  and  Style” 

GLP-0002  -  “Quality  Assurance  Records  Control” 

GLP-0003  -  “Procedure  Preparation  and  Distribution" 

GLP-0004  -  “Training” 

GLP-0005  -  “Nonconformances  and  Corrective  Actions” 

GLP-0006  -  “Control  of  Reagents  and  Standards” 

GLP-0007  -  “Analysis  Work  Plan  Preparation" 

GLP-0012  -  “Treatment  of  Data” 

GLP-0013  -  “Instrument  Logbook  and  Control  Chart  Maintenance” 

GLP-0016  -  “Sample  Receipt,  Log-in,  and  Data  Handling” 

GLP-0017  -  “Control  of  Changes  to  Software” 

CP-0001  -  “Measurement  and  Test  Equipment  Control  and  Calibration” 

SP-0001  -  “Sample  Chain  of  Custody" 
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7.3.4  Procedures  Policy  for  Analytical  Laboratory  Analyses 


Laboratory  analyses  shall  be  conducted  in  accordance  with  written  procedures. 
Modifications  to  existing  procedures  found  to  be  necessary  to  perform  the  analyses  required 
in  this  test  plan  shall  be  noted  in  equipment  operation  logs  or  research  notebooks  until 
included  in  revisions  to  procedures. 

7.4  r.nntrol  of  Purchased  Items 

Chemicals,  equipment,  material  and  other  items  purchased  for  the  purposes  of  this  test  plan 
shall  be  of  suitable  quality  to  meet  the  needs  of  the  project.  The  required  quality  of  items 
shall  be  specified  in  written  procedures  or  work  plans.  The  required  quality  shall  be  included 
in  complete  purchase  requests  which  shall  include  all  technical  specifications  needed  to  meet 
the  needs  of  the  project.  Purchased  items  shall  be  inspected  upon  receipt  to  ensure  they  meet 
the  requirements  as  specified  in  purchase  requests.  Nonconforming  items  shall  not  be  used  in 
this  project.  Suitable  handling  activities,  storage  conditions,  and  other  controls  shall  be 
utilized  to  ensure  quality  of  purchased  items  is  not  degraded  after  receipt. 

7.5  Records 


7.5.1  Record  Control 

Records  of  analysis,  records  of  calibration,  research  notebooks,  chromatograms,  field 
sampling  logs,  custody  records,  work  plans,  machine  printouts,  chromatogram  traces, 
logsheets,  standard  material  use  records,  raw  data  calculation  sheets,  and  copies  of 
procedures  shall  be  maintained  as  quality  assurance  records  as  specified  in  GLP-0003. 
Records  shall  be  accumulated  in  logical  arrangement  to  facilitate  retention  and  review.  In- 
process  records  and  logbooks  shall  be  stored  in  the  work  area  in  a  safe  manner  to  protect 
against  loss,  fire,  spills,  or  other  damage. 
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7.5.2  Record  Retention 


Records  of  experiments  and  analyses  shall  be  maintained  for  a  period  of  three  years  after  the 
end  of  the  project.  This  shall  include  machine  printouts  or  chromatogram  traces,  logbooks, 
notebooks,  logsheets,  standard  material  use  logs,  and  raw  data  calculation  sheets.  Due  to 
the  limited  lifetime  of  computer  storage  media,  any  computer  media  utilized  to  store 
analytical  file  backups  or  raw  data  files  shall  be  stored  for  the  lifetime  of  the  project  plus  one 
year. 

7.6  Performance  and  System  Audits 

7.6.1  Performance  Audits 


The  EAAL  Quality  Assurance  Officer  may  introduce  unknown  quality  controls  samples  at  a 
suitable  frequency,  provided  reference  material  is  available  for  constructing  the  samples. 
(Note;  The  lack  of  availability  for  commercially  produced  standard  reference  materials  may 
make  this  impossible  of  all  analytes).  Purchased  quality  control  sample  sets  from  reliable 
vendors  should  also  be  utilized. 

Unless  problems  indicate  the  need  for  more  frequent  checks,  a  quarterly  submission  of  metals 
in  a  liquid  matrix,  chelates  in  liquid  matrix,  purchased  QC  samples  of  metals  in  a  soil  matrix, 
and  nutrients  (ammonia,  nitrate,  phosphate,  total  N,  total  P)  in  solution  will  be  made.  Other 
internally  produced  or  purchased  quality  control  samples  for  nutrients  and  total  carbon  will 
be  provided  as  well. 

The  USAEC  may  introduce  blind  quality  assurance  samples  into  the  analytical  stream  at  their 
discretion. 

Whenever  the  analyte  in  an  EPA  Water  Pollution  Study  is  a  suitable  match  for  a  matrix  and 
analyte  in  this  project,  EAAL  shall  participate  in  the  EPA  Water  Pollution  Study  for  that 
analyte.  EAAL  shall  investigate  any  analyte  falling  outside  control  limits  and  report  findings 
in  writing  to  the  QA  officer.  For  this  project,  the  nutrients  (ammonia,  nitrate,  phosphate. 
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total  N,  and  total  P),  pH,  total  carbon,  and  metals  match  well  enough  to  be  used  as 
performance  indicators. 

7.6.2  On-Site  System  Audits 

The  EAAL  Quality  Assurance  (QA)  Officer  will  periodically  inspect  logs,  records,  printouts, 
results  of  quality  control  checks,  documentation,  case  narratives,  research  notebooks,  and 
other  quality-related  aspects  of  the  project  to  ensure  detailed  compliance  is  in  effect.  Results 
of  these  inspections  or  internal  audits  will  be  reported  in  writing  to  the  EAAL  Manager. 
Nonconformances  will  be  documented  and  tracked  in  accordance  with  EAAL  Procedure 
GLP-0005,  "Nonconformance  and  Corrective  Actions." 

QA  Audits,  site  inspections,  surveillances,  or  performance  evaluations  (cross-check  samples) 
may  be  performed  by  USAEC  during  the  course  of  the  project. 

7.7  Quality  Assurance  Reports 

7.7.1  Status  Reports 

The  Project  Manager  will  provide  monthly  progress  reports  to  the  USAEC  which  will  contain 
a  summary  of  accomplishments,  a  discussion  of  significant  problems,  their  resolution  and 
plans  for  the  following  month. 

A  quarterly  quality  control  data  report  shall  be  written  by  the  EAAL  QA  Officer  addressing: 

•  Changes  in  this  QA  plan 

•  Changes  in  analytical  procedures 

•  Summary  of  QC  program  results 

•  Summary  of  training 

•  Results  of  audits 

•  Results  of  performance  sample  evaluations 

•  Data  quality  assessment  in  terms  of  precision,  accuracy,  completeness,  and  MDLs 

•  Discussion  of  whether  QA  objectives  were  met 
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7.7.2 


Audit  Reports 


Results  of  internal  audits  shall  be  reported  in  writing  to  the  Project  Manager  within  10 
working  days  of  the  completion  of  the  audit. 


7.8  Analytical  Procedures  Policy 

All  field  measurements  shall  be  done  in  accordance  with  manufacturers’  methods  or 
instructions. 

All  analytical  work  shall  be  done  in  accordance  with  written  procedures.  Procedures  may  be 
those  promulgated  by  EPA,  promulgated  by  another  nationally  recognized  body,  or 
specifically  developed  at  TVAE.  Any  modifications  to  approved  methods  required  for  this 
project  will  be  documented  in  a  written  modification  of  the  procedure.  Any  modifications 
found  to  be  necessary  will  be  reviewed,  approved,  and  promulgated  to  those  performing  the 
work  as  written  procedures  in  accordance  with  EAAL  Procedure  GLP-0001  "Laboratory 
Procedure  Preparation"  and  GLP-0003,  "Procedure  Preparation  and  Distribution." 

7.9  Analytical  Laboratory  Calibration  and  Quality  Control 

7.9.1  General  Quality  Control  Requirements 

7.9.1. 1  Method  Blanks 


EAAL  must  demonstrate  that  all  glassware  and  reagents  are  free  of  interferences  by  running 
method  blank  samples.  Method  blanks  should  include  any  solvents,  acids,  or  other  reagents 
used  in  the  process. 
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7.9.1.2  npimonstrating  Method  Accuracy  and  Precision 

A  quality  control  check  sample  (laboratory  control  sample)  containing  each  analyte  of  interest 
but  made  independently  from  the  calibration  standards  shall  be  run  four  times  to  demonstrate 
method  accuracy  and  precision.  The  average  recovery  and  its  standard  deviation  shall  be 
calculated  for  each  analyte.  The  recovery  should  fall  between  90  and  110%.  The  relative 
standard  deviation  should  be  10%  or  less.  Any  analyte  which  falls  outside  these  limits  shall 
be  analyzed  again  in  a  similar  manner  after  problems  are  resolved. 

Each  analyst  must  demonstrate  the  ability  to  generate  acceptable  results  with  the  methods  by 
utilizing  appropriate  proficiency  samples  or  standard  reference  material. 

7.9.1.3  Method  Detection  Limits 

EAAL  must  determine  method  detection  limits  for  each  target  compound. 

7.9.2  Batch  OC 

With  each  batch  of  20  samples  or  subset  thereof,  one  method  blank,  one  matrix  spike  and  one 
laboratory  control  sample  shall  be  run.  In  addition,  one  sample  duplicate  or  one  matrix  spike 
duplicate  shall  be  run  with  each  batch.  Note:  For  some  analytical  techniques,  matrix 

spikes  are  not  possible.  An  example  of  this  would  be  pH  measurement. 

7.9.3  Quality  Control  Requirements  for  HPLC 

7.9.3. 1  Retention  Time  Windows 


Three  injections  are  made  of  each  analyte  during  a  72-hour  period  and  retention  times  are 
determined.  Their  means  and  standard  deviations  are  calculated.  Plus  or  minus  three 
standard  deviations  from  the  mean  value  is  to  be  used  as  the  retention  time  window  for  each 
analyte.  (Reference  section  7.5  of  Method  8000A.)  When  a  new  column  is  installed, 
retention  time  windows  must  be  determined.  Some  commercial  peak  identification  software 
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allows  only  one  window  per  set  of  analytes.  In  this  case,  the  largest  window  shall  be 
utilized. 


7.9.3 .2  Tnitial  Calibration  Procedures 

For  HPLC,  calibration  will  be  performed  with  standards  of  five  concentrations  over  the  range 
of  interest  or  the  range  of  linear  response  of  the  device.  The  lowest  concentration  should  be 
approximately  equal  to  the  instrument  detection  limit. 

7.9.3.3  Continuing  Calibration  Procedures 

For  HPLC,  at  the  beginning  of  each  day,  the  midpoint  calibration  standard  will  be  analyzed. 
The  response  factor  must  be  within  15  %  of  the  response  factor  for  the  initial  calibration.  If 
not,  the  machine  will  be  recalibrated  unless  other  corrections  prove  effective.  Then  at  least 
every  ten  samples  and  at  the  end  of  the  run,  a  midpoint  calibration  standard  will  be  run.  The 
response  factors  for  these  must  be  within  15%  of  the  initial  response  factor.  Those  groups  of 
ten  samples  preceding  and  following  a  midpoint  calibration  check  which  fall  outside  the  15% 
limits  will  be  reanalyzed  after  the  problem  is  resolved  or  a  new  curve  is  prepared. 

For  HPLC,  a  daily  retention  time  window  shall  be  calculated  for  each  anal)^e  using  the  mean 
retention  time  from  the  initial  midpoint  calibration  standard  plus  or  minus  three  standard 
deviations  as  determined  in  the  set-up  QC  section.  If  the  retention  time  for  any  analyte  from 
subsequent  midpoint  calibration  standards  falls  outside  the  window,  those  sets  of  ten  samples 
analyzed  preceding  and  following  that  midpoint  calibration  standard  must  be  reanalyzed  after 
the  problem  is  resolved. 

A  midpoint  calibration  standard  will  be  run  at  least  every  10  samples  and  at  the  end  of  the 
run  throughout  the  day.  Any  group  of  ten  samples  preceding  and  following  a  midpoint 
calibration  check  which  falls  outside  the  15%  limits  will  be  reanalyzed. 
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7.9.4 


Quality  Control  for  Automated  Laboratory  Instrumentation 


The  quality  control  tests  required  in  method  6010A  shall  be  the  guidelines  for  calibration  and 
use  of  the  equipment  used  in  ICP  methods.  The  quality  control  tests  for  AA  method  for 
calibration  and  use  shall  be  those  specified  in  the  7000  series  methods  in  SW-846. 

For  ICP,  calibration  will  be  performed  with  one  standard  and  one  blank  run  at  the  beginning  of 
each  run.  For  AA,  calibration  will  be  performed  with  three  standards  and  one  blank  run  at  the 
beginning  of  each  run.  Following  calibration,  a  calibration  check  sample  and  a  calibration 
blank  shall  be  run  as  required  by  the  method. 

Flow  injection  analyzers  shall  be  calibrated  before  each  use  following  written  procedures  or 
manufacturers’  methods.  For  FIA,  calibration  shall  be  performed  with  standards  of  five 
concentrations  at  the  beginning  of  each  day  unless  a  specific  method  calls  for  a  different 
number  of  standards.  Concentrations  shall  bracket  the  range  of  interest  but  shall  be  limited  to 
the  range  of  linear  response  of  the  device. 

For  any  of  these  devices,  a  laboratory  control  sample  made  from  a  separate  stock  than  the 
calibration  standards  shall  be  run  with  each  batch.  The  laboratory  control  sample  may  or  may 
not  be  required  to  be  carried  through  preparation,  depending  on  the  method.  For  any  of  these 
devices,  samples  exhibiting  a  signal  above  the  linear  range  of  the  device  shall  be  diluted  and 
reanalyzed. 

For  any  of  these  devices,  a  midpoint  calibration  standard  will  be  run  at  least  every  10  samples 
and  at  the  end  of  the  run  throughout  the  day.  Any  group  of  ten  samples  preceding  and 
following  a  midpoint  calibration  check  which  falls  outside  the  1 5%  limits  will  be  reanalyzed. 

7.10  Data  Reduction  and  Validation 


7.10.1  Data  Reduction 


Analytical  data  reported  as  a  result  of  this  project  shall  be  calculated  and  reduced  on  vendor- 
supplied  chromatographic  software  for  HPLC  systems  and  on  vendor-supplied  analysis 
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software  for  FIA  systems,  ICP  systems,  AA  systems,  carbon  analyzers,  or  other  automated 
devices. 

EAAL  Chemical  laboratory  analysts  are  responsible  for  calculation  and  reduction  of  data. 

7.10.2  Data  Validation 

EAAL  group  supervisors  or  team  leaders  (analytical  chemists  or  research  chemists)  are 
responsible  for  data  validation.  They  are  responsible  for  review  and  validation  of  analytical 
data  produced  in  the  project.  Group  supervisors  or  team  leaders  are  responsible  for  decisions 
concerning  reanalysis  of  samples  and  shall  coordinate  with  USAEC  when  significant 
problems  are  discovered  or  when  resampling  is  required. 

7.11  Equipment  Lo£books 

Equipment  logbooks  shall  be  maintained  to  note  instrument  settings,  operating  instructions, 
problems,  corrections,  quality  control  checks,  and  other  data. 

7.12  Data  Reporting 

7.12.1  Units 


Analytical  data  are  to  be  reported  in  units  of  milligrams  per  liter  for  liquid  samples.  Any 
results  for  solid  samples  should  be  reported  as  milligrams  per  kilogram  dry  weight.  When 
moisture  determinations  are  not  possible,  results  should  be  reported  as  milligrams  per 
kilogram  wet  weight.  In  any  case,  indication  shall  be  given  to  define  what  basis  was  used  in 
reporting  results. 

Method  detection  limits  and  instrument  detection  limits  shall  be  reported  or  made  available 
for  each  run.  Recovery  of  matrbc  spikes  and  recovery  of  quality  control  samples  shall  be 
calculated  and  reported  as  percentages. 
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7.13  Data  Packages 


Analytical  data  packages  for  the  project  shall  include: 

•  Sample  description  or  identification  information. 

•  Sample  analytical  results. 

•  Quality  control  sample  results  with  percent  recovery  of  known  compounds. 

Sufficient  data  will  be  maintained  such  that  every  experiment  and  analytical  result  could  be 
reconstructed  and  every  decision  in  development  of  the  written  procedures  can  be 
substantiated. 

7.14  Qualified  Data 

Records  of  all  attempts  at  analysis  shall  be  maintained  whether  or  not  the  analysis  was 
successful.  However,  unusable  data  shall  not  be  reported.  Data  are  unusable  when  quality 
control  samples  or  quality  control  checks  fail;  however,  the  records  for  these  attempts  at 
analysis  shall  be  maintained  as  will  the  relevant  documentation.  Under  some  conditions,  data 
may  be  reported  as  not  detected  even  though  quality  control  checks  fail.  This  will  be 
considered  sufficient,  provided  they  are  properly  coded  and  the  technical  basis  to  report  them 
is  recorded.  The  relevant  Data  Qualification  Codes  are  as  follows: 

SM  -  Surrogate  recovery  out  of  limits.  Matrix  effect  suspected. 

NA  -  Compound  Not  Analyzed 

ND  or  <MDL  -  Compound  not  detected  (value  falls  less  than  Method  Detection 
Limit) 

TR  or  Trace  -  Compound  present  at  trace  level,  indicated  but  less  than  MDL. 

MX  -  Matrix  spike  or  matrix  spike  duplicate  recovery  was  outside  limits  due  to 
suspected  matrix  effects. 
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NDQ  -  Compound  not  detected  (value  falls  less  than  Method  Detection  Limit)  but 
quality  control  checks  fell  outside  acceptance  limits. 

7.15  Additional  OC  Samples 

The  sampling  organization  may  submit  field  blanks,  field  duplicates,  reagent  blanks,  or  trip 
blanks  as  instructed  in  the  sampling  plan.  EAAL  shall  count  these  as  samples  in  determining 
batch  size. 

7.16  Corrective  Action 

Corrective  actions  arising  from  nonconformances  determined  in  the  course  of  audits  or 
analysis  of  performance  evaluation  samples  shall  be  documented  and  tracked  to  completion. 
Other  corrective  action  which  falls  under  the  control  of  an  analytical  procedure  (e.g.  adjust  a 
flow  rate  and  reanalyze  a  sample)  need  only  be  tracked  in  accordance  with  that  procedure. 

7.17  Data  Quality  Parameters  for  Analytical  Laboratory  Measurements 

7.17.1  Commonly  Used  Quality  Parameters 

Percent  recovery,  standard  deviation,  relative  percent  difference  and  other  commonly  used 
statistical  indicators  of  accuracy  are  to  be  calculated  as  defined  in  Chapter  1  of  SW-846,  3rd 
Edition. 

7.17.2  Method  Detection  Limits  and  Method  Quantitation  Limits 

Method  Detection  Limits  shall  be  calculated  as  defined  in  Title  40,  Code  of  Federal 
Regulations,  Part  136,  Appendix  B,  "Definition  and  Procedure  for  the  Determination  of  the 
Method  Detection  Limit "  -  Revision  1.11. 
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Method  Quantitation  Limits  are  defined  as  five  times  the  Method  Detection  Limit  as  in  Chapter 
1  of  SW-846,  3rd  Edition  or  as  the  lowest  point  used  in  making  the  calibration  curve, 
whichever  is  higher. 

7.18  Definitions 


Batch  -  Usually  a  group  of  no  more  than  20  samples  of  the  same  matrix  prepared  or 
extracted  at  the  same  time  with  the  same  reagents. 

Method  Blank  -  A  sample  of  clean  reagent  carried  through  preparation  and  extraction  in  the 
same  manner  as  samples.  One  method  blank  is  run  with  each  batch. 

Matrix  Spike  -  An  aliquot  of  a  sample  spiked  with  a  known  concentration  of  all  target 
analytes.  Spike  concentration  is  set  to  read  at  five  times  the  method  quantitation  limit  in  the 
sample  or  about  the  midpoint  of  the  calibration  curve.  One  matrix  spike  is  run  for  each 
batch. 

Matrix  Spike  Duplicate  -  A  second  aliquot  of  the  same  sample  treated  in  the  same  manner  as 
the  matrix  spike. 

Duplicate  -  A  second  aliquot  of  a  sample  taken  independently  through  extraction  and 
preparation  before  analysis. 

Quality  Control  Check  Sample  -  A  quality  control  sample  of  the  same  type  and  matrix  as 
calibration  solutions  but  made  independently  from  the  calibration  solutions.  This  sample  is 
also  referred  to  as  a  laboratory  control  sample. 


Pb  Phytoremediation  Test  Plan 


7-16 


SFAAP  Desoto,  KS 


SECTION  8.0 
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APPENDIX  A 


HEATTH  AND  SAFETY  PLAN 


The  enclosed  Health  and  Safety  Plan  covers  activities  occurring  within  the  boundaries  of 
the  Sunflower  Army  Ammunition  Plant.  These  activities  include:  soil  sampling  and  soil 
excavation.  All  other  activities  are  covered  imder  TVA’s  existing  Health  and  Safety 
procedures. 
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NOTICE 


This  Health  and  Safety  Plan  for  Soil  Sampling  /  Excavation  of  Lead  Contaminated  Soil  at  the  Sunflower 
AAP,  Desoto,  Kansas,  was  prepared  by  employees  of  the  Tennessee  Valley  Authority  (TV A)  loaned  to 
the  U.S.  Army  Environmental  Center  (USAEC)  at  Aberdeen  Proving  Grounds,  Maryland,  21010-5401, 
pursuant  to  the  provisions  of  TVA  Contract  RG-99712V  and  Military  Interdepartmental  Purchase  Order 
Request  (MIPR)  MIPR  9526. 

Under  that  agreement  and  MIPR,  TVA  provided  the  services  mutually  agreed  upon  as  loaned  employees. 
In  regard  to  the  services  provided  by  the  TVA  employees,  sections  d  and  e  of  the  contract  and  MIPR 
state  as  follows: 


d.  TVA  will  provide  the  services  of  mutually  agreed  upon  loaned  employees  for  purposes  of  the 
MIPR.  It  is  expressly  understood  and  agreed  that  services  of  such  loaned  employees  will  be 
made  available,  at  TVA’s  discretion,  when  the  schedule  for  such  services  is  consistent  with 
TVA’s  requirements  and  that  TVA  does  not  guarantee  the  availability  of  such  loaned  employees’ 
services  at  any  time  during  the  term  of  this  agreement. 

e.  It  is  expressly  understood  that  for  all  purposes  under  this  MIPR  the  TVA  employees  will  be 
acting  as  loaned  employees  and  will  be  under  the  complete  supervision  and  control  of  the  Army 
at  all  times  and  that  TVA  shall  not  and  cannot  supervise  or  control  such  employees  during  the 
time  that  they  are  providing  services  to  the  Army.  It  is  further  understood  and  agreed  that 
neither  TVA  nor  any  of  the  loaned  employees  warrant  or  guarantee  the  advice  under  this 
agreement  and  that  the  Army  is  solely  responsible  for  determining  the  suitability  and 
acceptability  of  such  advice  and  consultations  for  any  purpose.  Neither  TVA,  its  agents  and 
employees,  nor  the  loaned  employees  assume  any  liability,  or  responsibility  to  the  Army,  its 
agents,  employees,  or  contractors,  or  any  third  party  for  any  costs,  charges,  damages,  (either 
direct  or  consequential),  demands,  claims,  or  causes  of  action  for  any  personal  injuries  (including 
death)  or  damage  to  property,  real  or  personal,  or  delays  arising  out  of  or  resulting  from  any  such 
action  or  failures  to  act  on  the  part  of  such  loaned  employees  whose  services  are  provided  under 
this  MIPR. 

As  provided  above,  this  report  was  prepared  by  the  TVA  loaned  employees  under  direct  supervision  and 
control  of  the  U.S.  Army.  The  U.S.  Army  is  solely  responsible  for  its  content  and  use  and  not  TVA,  its 
employees  or  agents.  Wherever  it  appears  in  this  report,  the  term  “TVA”  shall  mean  TVA  loaned 
employees  which  are  subject  to  sections  d  and  e  quoted. 
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1.0  GENERAL 


The  project  is  being  executed  in  two  phases.  In  phase  I  samples  of  lead  contaminated  soil  will  be 
obtained  to  characterize  the  soil’s  lead  concentrations  at  two  locations  at  the  Sunflower  Army 
Ammunition  Plant  (SFAAP).  In  phase  II  approximately  two  yards  of  soil  will  be  obtained  placed 
in  drums  and  transferred  to  the  TVA  reservation  at  Muscle  Shoals,  Alabama.  The  soil  will  be  used 
in  treatability  studies  at  the  TVA  reservation.  The  sampling  and  excavation  procedures  will  be 
conducted  using  hand  tools. 


The  overall  risks  associated  with  this  project  include: 

•  Moderate  risk  of  encountering  explosives  when  sampling/digging. 

•  Moderate  risk  of  accidental  ingestion  of  heavy  metals  contaminated  soil. 

•  Moderate  risk  of  fall  and  trip  hazards. 

•  Moderate  risk  of  back  injury/strains  from  lifting  heavy  objects. 

•  Moderate  risk  of  pinches,  scrapes,  cuts,  and  abrasions. 

•  Moderate  risk  exists  from  hazards  associated  with  heat  stress  (heat  cramps,  heat  exhaustion, 
heat  stroke)  and  hypothermia. 

•  Moderate  risk  of  inhalation  from  dust  hazards. 

•  Low  to  moderate  risk  of  contact  with  poisonous  plants  and  animals  (i.e.  poison  ivy,  poison 
oak,  snakes,  spiders,  disease  bearing  animals,  etc.). 

•  Low  to  moderate  risk  of  contact  with  poisonous  or  disease  bearing  plants  and  animals  (i.e. 
poison  ivy,  poison  oak,  snakes,  spiders,  disease  bearing  animals,  etc.  ) 


Risks  will  be  minimized  by  following  safe  work  practice  procedures,  standard  operating 
procedures,  decontamination  procedures  during  the  sampling  and  excavation  phases. 


TVA’s  site  manager  will  report  to  SFAAP  Commanding  Officer  with  indirect  reporting  to  SFAAP 
Safety  Director.  All  TVA  field  personnel  will  be  under  functional  control  of  TVA's  site  manager. 
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2.0  KEY  PERSONNEL 


Sunflower  Army  Ammunition  Plant: 
Position 

Administrative  Contracts  Officer  (ACO) 
SFAAP  Safety  Director 


Name 

Tom  Stutz 
Chuck  Jarrett 


Phone  Nomber(s) 

(913)  583-3000  Ext.  6789 
(913)  583-3000  Ext.  6788 


Tennessee  Valley  Authority: 

Position 

Project  Manager 
Site  Manager  (Phase  1)1 
Safety  Director  (Phase  1)1 
Site  Manager  (Phase  11)1  >2 
Safety  Director  (Phase  11)1  >2 


Name 

Rick  Almond 
Alice  Baker 
Alice  Baker 
To  Be  Designated 
To  Be  Designated 


Phone  Number(s) 
(205)  386-3030 
(205)  386-2646 
(205)  386-2646 
To  Be  Designated 
To  Be  Designated 


1  Phase  I  consists  of  the  sampling  phase.  Phase  II  consists  of  the  soil  excavation  phase. 

2  Phase  II  site  manager  and  safety  director  will  be  designated  at  a  later  date. 
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3.0  MAPS  OF  WORK  AREAS 


Figure  1  shows  the  location  of  the  Sunflower  AAP  within  the  state  of  Kansas. 
Sampling/excavation  will  be  occurring  in  Cells  1  and  7  (SWMU  22/32)  of  the  old  explosives 
burning  ground,  Figure  2. 
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Figure  1  :  Location  of  the  Sunflower  AAP  within  the  sate  of  Kansas 


Lead  Uptake 


6 


Sunflower  AAP,  KS 


I  MISSOURI 


Figure  2  :  Location  of  Old  Burning  Ground  (Cells  1-7) 
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4.0 


PERSONNEL  PROTECTIVE  CLOTHING  AND  EQUIPMENT 


4.1  GENERAL 

A  two  phase  sampling  /  excavation  program  is  being  undertaken  in  support  of  a  scientific  study  of 
phytoremediation  of  lead  to  be  conducted  at  TVAE’s  Environmental  Research  Center  in  Muscle 
Shoals,  AL.  Phase  I  consists  of  soil  sampling  program.  During  Phase  la  90  X  90  foot  grid  will  be 
established  at  two  sites  (one  in  Cell  #  1  and  one  in  Cell  #  7)  and  approximately  144  soil  samples 
will  be  obtained  from  the  interior  of  the  grids  using  an  hand  held  soil  probe.  These  samples  will  be 
analyzed  for  soil  type,  degree  of  heavy  metals  contamination,  and  location  of  heavy  metals. 
During  phase  II  hand  tools  will  be  used  to  excavate  approximately  two  yards  of  soil,  to  depth  of 
about  1  foot.  The  excavated  soil  will  then  be  packaged  (drummed)  and  shipped  to  TVAE’s  facility 
for  use  in  the  study. 

In  implementing  sampling  /  excavation  program,  the  Sunflower  Army  Ammunition  Plant  Accident 
Prevention  Program,  the  Corps  or  Engineers  Safety  Requirements,  and  the  TVA  Environmental 
Research  Center’s  Chemical  Hygiene  Plan  (Attachment  14.1)  will,  as  a  minimum,  serve  as  TVA's 
personnel  protective  clothing  and  equipment  guide.  All  protective  clothing  and  equipment  must 
meet  the  minimum  standards  prescribed  by  ANSI,  OSHA,  and  TVA. 

4.2  RESPONSIBILITIES 


The  TVA  site  manager  will  have  overall  responsibility  to  ensure  that  all  TVA  personnel  utilize  the 
protective  clothing  and  equipment  prescribed.  Each  individual  shall  be  familiar  with  the  necessary 
clothing  and  equipment  to  do  their  job  and  shall  keep  all  items  serviceable  at  all  times. 

Any  faulty  equipment  shall  be  reported  to  the  appropriate  TVA  personnel  for  repairs  and  or 
replacement.  TVA  personnel  shall  not  attempt  to  repair  any  equipment  other  than  that  belonging  to 
the  TVA. 
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4.3  SAMPLING  ACTIVITIES 


Sampling  activities  will  involve  the  collection  of  soil  at  the  old  explosive  burning  grounds  on  the 
SFAAP.  Risks  associated  with  theses  activities  include: 

•  Moderate  risk  of  encountering  explosive  material,  or  materials  associated  with  explosives 
manufacturing,  and/or  degradation  products  of  explosive  materials  when  sampling/digging. 

•  Moderate  risk  of  accidental  ingestion  of  heavy  metals  contaminated  soil. 

•  Moderate  risk  of  fall  and  trip  hazards. 

•  Moderate  risk  of  back  injury/strains  from  lifting  heavy  objects. 

•  Moderate  risk  of  pinches,  scrapes,  cuts,  and  abrasions. 

•  Moderate  risk  exists  from  hazards  associated  with  heat  stress  (heat  cramps,  heat  exhaustion, 
heat  stroke)  and  hypothermia. 

•  Moderate  risk  of  inhalation  from  dust  hazards. 

•  Low  to  moderate  risk  of  contact  with  poisonous  or  disease  bearing  plants  and  animals  (i.e. 
poison  ivy,  poison  oak,  snakes,  spiders,  disease  bearing  animals,  etc.  ). 

•  Low  to  moderate  risk  of  contact  with  bearing  insects  such  as  mosquitoes,  ticks,  bees,  wasps, 
hornets,  chiggers,  etc. 


The  samples  obtained  will  consist  of  lead  contaminated  soil.  Therefore,  prudent  handling  and 
decontamination  procedures  will  be  followed  (see  section  4.9)  to  insure  against  accidental 
ingestion.  Sample  collection  will  be  achieve  by  walking  to  the  sampling  site  and  obtaining  the 
sample  by  digging  the  soil  with  hand  tools. 

The  SFAAP  is  endemic  for  Hanta  virus.  The  virus  is  usually  encountered  by  disturbing  rodent 
nests  soiled  with  dried  rodent  fecal  and  urine.  Therefore  site  personnel  will  avoid  disturbing 
rodent  nests. 

4.4  PROTECTIVE  CLOTHING  AND  EQUIPMENT 

Level  D  modified,  will  be  used  during  all  operations  involving  the  sampling  or  excavation  of 
soil.  Transportation  and  storage  activities  associated  with  the  sampling/excavation  will  be 
conducted  using  personnel  protection  level  D.  A  listing  of  the  safety  equipment  required  for 
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these  levels  is  provided  in  Table  1 .  These  levels  of  protection  may  be  modified  by  the  Health 
and  Safety  Officer. 

Due  to  the  potential  for  skin  and/or  inhalation  exposure  to  lead  contaminated  dust,  workers  will 
wet  down  all  areas  in  which  dust  may  be  a  factor.  At  a  minimum  this  will  include  wetting  down 
areas  in  which  soil  sampling  or  excavation  is  occurring.  A  presence  of  visible  dust  emission  will 
be  a  criterion  upon  which  protection  equipment  upgrades  or  dust  suppression  measures  will  be 
implemented. 

TVA  will  provide  appropriate  gloves,  safety  goggles,  safety  shoes,  coveralls,  and  respiratory 
protection  equipment. 

4.5  SAFETY  GLASSES 

TVA  will  provide  all  TVA  personnel  with  safety  glasses  or  goggles  as  appropriate  to  the 
situation.  TVA  personnel  requiring  prescription  glasses  shall  be  provided  prescription  safety 
glasses  by  TVA.  Contact  lenses  will  not  be  worn  on-site. 

4.6  HARD  HATS 

TVA  personnel  will  be  issued  TVA  hard  hats  and  will  be  worn  in  hard  hat  designated  areas.  The 
exclusion  zone  at  sampling/excavation  sites  will  be  considered  a  hard  hat  area. 

4.7  SITE  CONTAMINATION 


The  soil  at  the  excavation  sites  is  contaminated  with  lead.  TVA  will  utilize  site  controls  to  assure 
that  the  contamination  is  not  spread. 
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Table  1 

Protective  Clothing  and  Equipment  Required  for 
Level  D,  and  Level  D-Modified 
Personnel  Protection 


Level  D  Equipment  (For  use  when  skin  contact  is  unlikelvl 

Other  than  ordinary  requirements  for  hard  hat,  safety  glasses,  and  safety  boots;  no  special 
safety  equipment  is  required. 


Level  D-Modified  Personnel  Protection  (For  use  when  skin  contact  is  likelvl 
Personal  protective  equipment  for  Level  D-modified  consist  of: 

•  One-piece  chemical-resistant  tyvek  coveralls. 

•  Half  Mask  Respirator  with  HEPA  (high  efficiency  particulate)  type  canisters. 

•  Hard  Hat. 

•  Steel  toe  and  shank  over  the  sock  boots  or  leather  steel  toe/shank  safety  boot  with 
disposable  boot  covers. 

•  Tape  between  shirt  sleeves  and  inner  glove. 

•  Tape  between  pants  cuff  and  boots. 

•  Inner  surgical  and  outer  chemically  protective  gloves. 

•  Outer  work  gloves  (as  needed). 
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4.8  SITE  CONTROLS 


General  Information 

Prior  to  engaging  in  the  sampling/excavation  activities,  TVA  will  establish  site  controls.  The 
primary  purpose  for  site  controls  is  to  provide  a  controlled  environment  in  which  the  lead 
contaminated  soil  can  be  safely  handled.  A  secondary,  but  equally  important  goal  is  to  prevent 
the  spread  of  contaminants  beyond  areas  currently  contaminated.  These  controls  will  consist  of  a 
designation  of  work  areas  (or  zones)  for  soil  sample  collection/excavation,  and  a  work  zone  for 
decontamination  of  equipment  and  personnel.  The  work  area  will  be  subdivided  into  three 
distinct  work  zones.  These  are  the: 

•  Exclusion  Zone  -  This  the  area  of  greatest  contamination  and  presents  the  highest 
potential  for  worker  exposure  to  hazardous  conditions.  The  exclusion  zone  includes  all 
active  work  areas. 

•  Contamination  Reduction  Zone  -  This  area  serves  as  a  transition  area  between  the 
exclusion  zone  and  the  support  zone.  Personnel  and  equipment  decontamination 
facilities  will  be  located  in  the  contamination  reduction  zone. 

•  Support  Zone  -  The  support  zone  serves  as  a  clean  control  area.  This  area  consists  of  all 
areas  beyond  the  exclusion  and  contamination  reduction  zones. 

Where  possible,  existing  work  zones  will  be  used.  If  work  zones  have  been  not  designated,  or 
are  currently  not  designated,  then  these  zones  will  be  designated  prior  to  working  at  the  site.  The 
most  likely  area  to  be  designated  as  the  exclusion  zone  will  any  areas  currently  designated  as 
solid  waste  management  units  (SWMU)  or  the  area  immediately  surrounding  the  area  where 
sample  collection  or  soil  excavation  will  occur  -  whichever  is  the  larger.  In  designating  the  work 
zones,  TVA  will  take  into  consideration  the  need  to:  prevent  the  spread  of  contaminates, 
minimize  work  area  size,  and  operate  safely.  Movement  within  the  exclusion  and  contamination 
reduction  zones  will  be  restricted  to  personnel  directly  involved  in: 
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•  Obtaining  samples 

•  Evacuating  soil 

Access  to  the  exclusion  and  contamination  reduction  zones  will  be  restricted  by  the  use  of  access 
restriction  tape  and  signs  indicating  that  access  to  the  work  area  is  restricted. 

Exclusion  Zones 


Exclusion  zones  are  those  areas  with  the  highest  potential  for  accidental  explosion  or  exposure  to 
hazardous  chemicals  exists.  Soil  sampling  and  soil  excavation  will  take  place  in  the  exclusion 
zone.  Personnel  entering  or  exiting  this  zone  will  do  so  from  the  contaminate  reduction  zone. 

At  a  minimum,  Level  D  personal  protective  equipment  will  be  required  in  the  exclusion  zone. 
When  sampling  or  excavation  activities  are  ongoing  the  minimum  level  of  protection  required 
will  be  Level  D  Modified.  In  addition,  when  soil  sampling  or  excavation  activities  are  occurring, 
the  soil  surrounding  the  sampling/excavation  site  will  be  sprayed  with  water,  using  a  hand  held 
garden  type  sprayer,  as  a  dust  prevention  measure. 

Vehicles  will  not  be  present  during  Phase  I  but  may  be  utilized  in  Phase  II  to  pickup  drums  of 
contaminated  dirt.  No  vehicle  will  be  allowed  in  exclusion  zone  unless  the  ground  is  dry  and 
free  of  mud.  Any  vehicles  used  in  the  exclusion  zone  will  be  decontaminated  in  the 
contamination  reduction  zone  by  rinsing  the  tires  and  underside  of  the  vehicle  with  water  using 
a  hand  type  garden  sprayer. 

The  exclusion  zone  will  be  marked  off  by  barricades  (physical  barriers  to  include  containment 
structure  walls  or  banner  tape),  which  will  be  placed  at  a  recommended  minimum  30  feet  from 
the  edge  of  active  operations.  All  personnel  entering  or  leaving  the  exclusion  zone  will  sign  a 
log  indicating  entrance  and  exit  times. 

Visitors  will  not  be  permitted  into  the  exclusion  zones  without  the  approval  of  the  Health  and 
Safety  Officer.  No  one  will  be  admitted  into  the  exclusion  zone  without  having  met  the 
requirements  for  employee  training  outlined  in  Section  5.2. 
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The  exclusion  zone  will  be  clearly  posted  around  the  perimeter  with  appropriate  signs.  When 
possible,  personnel  in  this  zone  will  work  in  a  team  (minimum  of  two  people)  and  remain  in 
visual  or  audible  contact  with  personnel  outside  the  exclusion  zone. 

Contamination  Reduction  Zone 


The  contamination  reduction  zone  consists  of  a  designated  cleanup  area.  Included  in  this  zone 
will  be  all  field  equipment  and  supplies  to  be  used  in  the  exclusion  zone. 

No  one  will  be  admitted  into  the  contamination  reduction  zone  without  having  met  the 
requirements  for  employee  training  outlined  in  Section  5.2. 

Vehicles  will  not  be  utilized  during  Phase  I;  but,  may  be  utilized  in  Phase  II  to  pickup  drums  of 
contaminated  dirt.  Any  vehicles  used  in  the  exclusion  zone  will  be  decontaminated  in  the 
contamination  reduction  zone  by  rinsing  the  tires  and  underside  of  the  vehicle  with  water  using 
a  hand  type  garden  sprayer. 

Support  Zone 

The  support  zone  includes  all  areas  outside  the  exclusion  and  cleanup  zones.  The  exposure 
potential  in  these  zones  is  minimal. 

Protective  equipment  worn  in  the  exclusion  zone  will  not  be  worn  in  the  support  zone,  except 
during  emergencies. 

4.9  DECONTAMINATION  MEASURES 


General  Comments 


The  primary  hygiene  concern  is  the  presence  of  lead  contaminated  soil.  The  primary 
decontamination  procedure  personnel  will  undergo  is  protective  equipment  removal  and  the 
rinsing  of  hands  prior  to  leaving  the  designated  work  area.  Contaminated  clothing  will  be 
secured  in  drums  and  disposed  of  as  a  hazardous  material. 
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The  Health  and  Safety  Officer  (HSO)  will  be  responsible  for  decontamination  activities. 
Where  applicable,  site  personnel  will  be  instructed  in  the  proper  decontamination  procedures. 
All  personnel  will  review  the  site  and  familiarize  themselves  with  the  location  of  all  necessary 
equipment. 

The  personnel  and  equipment  decontamination  procedures  discussed  here  are  designed  for 
anticipated  conditions  and  may  be  modified  in  response  to  unforeseen  site  conditions  or  other 
safety  considerations. 

Personal  Hygiene/Decontamination 

All  personnel  will  be  made  aware  of  any  personal  habit  (i.e.  facial  hair,  smoking,  putting 
fingers  in  mouth)  that  may  allow  contaminants  into  or  onto  body.  All  personnel  will  check 
that  the  regularly  worn  Personnel  Protection  Equipment  (PPE)  is  clean  and  in  good  condition, 
(e.g.,  hard  hats  and  liners,  eye  protection,  etc.).  Tom  or  damaged  protective  clothing  will  be 
replaced  immediately  after  appropriate  personnel  decontamination. 

All  personnel  are  subject  to  decontamination  procedures  when  exiting  the  exclusion  zone. 
Decontamination  procedures  will  be  conducted  in  the  contamination  reduction  zone  located 
outside  the  exclusion  zone.  No  PPE  will  be  removed  from  the  exclusion  zone  without  first 
being  subjected  to  proper  decontamination  or  disposal  procedures.  PPE  (including  booties, 
gloves,  and  tyvek  coveralls)  will  be  routinely  collected  and  drummed  for  proper  disposal. 

Detailed  decontamination  procedures  for  Level  D  and  Level  D  -(Modified)  are  provided  in 
Table  2.  The  decontamination  procedures  described  are  conservative  and  subject  to 
modification  based  on  the  potential  for  contamination. 
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Table  2 

Procedures  for  Level  D  and  Level  D-Modified  Type  Personnel  Protection 


Level  D  Personnel  Protection 


No  personnel  protection  equipment  or  decontamination  procedures  required. 


Level  D-Modified  Personnel  Protection 


A.  Equipment  Worn  -  Level  D 
See  Table  A- 1. 

B.  Procedure  for  Full  Decontamination  -  Level  D 


Station  1:  Segregated  Equipment  Drop 

Deposit  equipment  used  on-site  (tools,  sampling  devices,  and  containers,  monitoring 
instruments,  radios,  clipboards,  etc.)  on  decontamination  pad  (plastic  barrier)  for 
decontamination  by  TVA  personnel.  After  decontamination,  all  tools  are  stored  in  the 
exclusion  zone.  Any  tools  or  equipment  required  to  leave  the  exclusion  zone  are  to  be 
inspected  by  the  HSO  or  an  appointed  assistant. 

Equipment  needed: 

•  Various  sized  containers. 


Station  2:  Safety  Boot  Wash  and  Rinse 

Thoroughly  wash  safety  boots.  Scrub  with  long-handle,  soft-bristle  scrub  brush  and  copious 
amounts  of  water.  Repeat,  as  many  times  as  necessary. 

Equipment  needed: 

•  Container  (5-10  gallons) 

•  Rinse  Water 

•  Long-handle  soft  -bristle  scrub  brushes 
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Table  2  (Cont) 

Procedures  for  Level  D  and  Level  D-Modified  Type  Personnel  Protection 


Station  3:  Tape  removal.  Boot  removal.  Boot  Drop,  and  Outer  Glove  Removal 
(Outer  glove,  if  used) 

Remove  tape  around  boots  and  gloves  and  deposit  in  container  with  plastic  liner.  Remove 
outer  gloves  and  dispose  of  in  container  with  plastic  liner. 

Equipment: 

•  Container  (20-50  gallons) 

•  Plastic  Liners 


Station  4:  Twek  Coverall  Removal 

Remove  Tyvek  Coverall.  Deposit  in  container  with  plastic  liner. 
Equipment: 

•  Container  (30-50  gallons) 


Station  5:  Respirator  Removal 

Remove  respirator.  Avoid  touching  face  with  gloves.  Deposit  canisters  to  a  plastic  lined 
container.  Check  respirator  to  ensure  proper  function  and  cleanliness. 

Equipment: 

•  Container  (30-50  gallons) 

•  Plastic  liner 


Station  6:  Inner  Glove  Removal 

Remove  inner  gloves  (if  used)  and  deposit  in  container  with  plastic  liner. 
Equipment: 

•  Container  (30-50  gallons) 

•  Plastic  liner 
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Table  2  (Cont) 

Procedures  for  Level  D  and  Level  D-Modified  Type  Personnel  Protection 


Station  7:  Hand  washing 

Decontamination  will  be  achieved  by  a  rinsing  of  the  hands  three  times  with  soap  and  water 
via  the  use  of  a  common  garden  type  hand  sprayer. 

Equipment: 

•  Bar  of  Soap 

•  One  garden  type  hand  sprayer 
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Equipment  Cleanup 


All  equipment  that  has  been  in  the  exclusion  or  cleanup  zones  will  be  evaluated  to  assess  the 
need  for  decontamination  prior  to  removal  from  the  job  site.  Equipment  requiring  off-site 
maintenance  will  be  inspected  for  possible  contamination  and,  if  necessary,  decontaminated 
prior  to  release  for  maintenance. 

Sensitive  instrumentation  will  be  handled  in  a  manner  that  will  minimize  the  potential  of 
exposure  to  hazardous  materials. 

Hand  tools  and  equipment  exposed  to  potential  contaminants  will  be  wash  or  wiped  clean, 
depending  on  the  type  of  equipment  (i.e.,  high  pressure,  low  volume  water,  brush  and  low 
phosphate  detergent,  cleaning  towels  or  rags,  etc.) 
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5.0 


TRAINING 


5.1  GENERAL 

TVA  personnel  involved  in  the  field  work  at  SFAAP  shall  be  trained  by  personnel  at  SFAAP  as  per 
SFAAP’s  minimum  safety  and  security  requirements  for  contractors  (Attachment  14.2). 

5.2  TRAINING  REOUIERMENTS  FOR  PERSONNEL  ENTERING  SWMU’S 

All  on-site  personnel  to  enter  a  solid  waste  management  unit  (SWMU),  or  designated  exclusion 
zone,  are  required  to  have  participated  in  a  40-hour  comprehensive  training  course  that  complies 
with  OSHA  29  CFR  1910.120. 

The  site  manager  must  have  at  least  eight  (8)  additional  hours  of  specialized  training  pertaining  to 
hazardous  waste  site  management  meeting  the  requirement  of  OSHA  29  CFR  1920.120. 

Site  personnel  having  participated  in  the  training  described  above  are  required  to  have  participated 
in  a  minimum  of  eight  hours  of  refresher  training  meeting  OSHA  29  CFR  1920.120  requirements 
on  an  annual  basis  following  completion  of  the  comprehensive  training  requirements  described 
above. 

5.3  ON-SITE  TRAINING 


Upon  arrival  at  SFAAP,  in  conjunction  with  in-processing  and  set-up,  TVA  personnel  shall  receive 
site  specific  training  and  orientation  as  deemed  necessary  by  SFAAP  /  USAEC  /  USACE  /  TVA. 

All  pertinent  subjects  shall  be  covered  to  include  but  not  necessarily  limited  to; 


•  Site  security 

•  Site  safety  precautions/regulations 

•  Site  warning  signals 

•  Site  orientation  and  facility  locations 
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•  Site  specific  rules  and  regulations 

•  Severe  weather  wamings/eonditions/actions 

•  Emergency  response  actions 
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6.0 


MEDICAL  PROTOCOL 


6.1  KEY  MEDICAL  PERSONNEL 

Key  medical  personnel  necessary  to  support  any  emergencies  will  be  the  emergency  medical 
technicians  (EMT)  provided  by  the  SFAAP  fire  department.  In  the  event  of  ^  accident  or  illness 
beyond  the  scope  of  SFAAP  on-site  facilities,  the  Shawnee  Mission  Medical  Center  will  be  used. 
During  all  emergencies,  SFAAP  emergency  services  staff  (fire/ambulance)  will  be  the  first  point  of 
contact  (extension  3333). 

Figure  3  illustrates  the  route  from  SFAAP  to  Shawnee  Mission  Medical  Center.  The  hospital  is 
within  35  minutes  of  the  site.  To  access  the  Shawnee  Mission  Medical  Center  (SMMC),  travel  out 
the  main  gate  to  135th  street  and  turn  right  (east).  Travel  2  miles  to  K-10  and  drive  east  on  K-10  to 
1-435.  Travel  east  on  1-435  to  1-35.  Travel  North  on  1-35  to  75th  street  and  exit  to  the  SMMC. 

TVA's  site  manager  will  coordinate  all  field  activities  (through  SFAAP's  staff)  with  the  emergency 
medical  facilities  at  SFAAP.  This  will  ensure  appropriate  medical  coverage  and  support  is  always 
available  in  the  event  a  medical  emergency  occurs. 

6.2  EMERGENCY  PHONE  NUMBERS 

Key  emergency  telephone  numbers  are  provided  in  Table  3. 

6.3  EMERGENCY  RESPONSE  EQUIPMENT 

The  Sunflower  Army  Ammunition  Plant  fire  department  will  provide  emergency  response 
equipment  and  personnel  within  the  SFAAP  boundary.  All  TVA  personnel  will  adhere  to  the 
SFAAP/TVA  standard  operating  procedures  for  emergency  response.  Emergency  response  actions 
and  responsibilities  will  be  included  in  the  initial  briefing  received  by  TVA  upon  arrival  at 
SFAAP. 
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Figure  3  —  Highway  Route  from  SFAAP  to  Hospital  in  Sunflower,  Kansas 
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Table  3  -  Emei^ency  Telephone  Numbers 


Service 

Number 

Medical  Emergency 

Ambulance:  SFAAP  on-site 

ext.  3333 

Ambulance:  Johnson  County  Dispatch 

(913)676-2000 

Hospital:  Sunflower  Hospital  (Bldg.  205) 

(913)791-6794 

Hospital:  Shawnee  Mission  Medical  Center 

(913)  676-2000 

Poison  Control  Center 

(212)  764-7667 

Fire 

Fire:  SFAAP  on-site 

ext.  3333 

Fire:  Johnson  County  Dispatch 

(913)  676-2000 

Police 

Police:  SFAAP 

ext.  3300 

Environmental 

Chemical  Transportation  Emergency  Center 
(CHEM-TREC) 

(800)  424-9300 

Environmental  Protection  Agency 
(Region  VII) 

236-3778 

Environmental  Response  Team  Spill  Control: 
Johnson  County  Dispatch 

(913)  676-2000 

Johnson  County  Emergency  Operations 

791-5912 

Center  (EOC)  OLATHE 

FAX  791-5002 

National  Response  Center 

(800) 424-8802 

State  Emergency  Response  Commission 
(Kansas) 

296-1690 

Safety 

Safety  Office:  SFAAP 

ext.  6788 

Suspeeted  Explosives:  Army  ACO  Staff 

ext.  6789 

NIOSH:  Health  Hazard  Evaluation 

(513)684-4382 

OSHA:  Teehnical  Data  Center 

(202)  523-9700 
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6.4  FIRST  AID  PROCEDURES 


All  TVA  employees  are  familiar  with  first  aid  procedures.  A  first  aid  instructional  manual  for 
TVA  employees  is  provided  in  Attachment  14.3.  TVA  field  personnel  have  been  trained  in  CPR 
techniques. 

TVA's  site  manager  will  coordinate  any  additional  training  or  first  aid-related  subjects  with  the 
safety  office  at  SFAAP.  This  will  be  handled  with  assistance  from  the  Safety  Officer  at  SFAAP. 

6.5  DISCOVERY  OF  EXPLOSIVES 


In  any  situation  were  explosives  are  identified  or  suspected,  all  work  at  the  site  will  cease,  the 
area  evacuated,  and  the  and  the  appropriate  SFAAP  staff  contacted  (see  telephone  number  for 
Army  Administrative  Contracts  Officer  (ACO)  staff  in  Table  3).  Work  shall  not  proceed  at  the 
site  until  the  area  has  been  cleared  by  an  EOD  team. 
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7.0 


PERSONAL  HYGIENE 


7.1  PERSONAL  HABITS 

Eating,  drinking,  chewing,  and  smoking  will  be  prohibited  within  the  exclusion  and  contamination 
reduction  zones.  Only  areas  designated  for  that  purpose  will  be  used.  Personnel  will  be  required 
to  wash  their  hands  prior  to  eating  and  anytime  contact  with  contaminated  materials  is  suspected. 

Smoking  materials  such  as  cigarettes,  cigars,  pipes,  matches,  lighters,  etc.,  will  not  be  permitted  in 
the  exclusion  and  contamination  reduction  zones.  All  such  items  will  be  left  in  the  areas 
designated  by  SFAAP  and  not  carried  on  the  person. 

7.2  MEDICAL  SURVEILLANCE 

All  personnel  involved  in  on-site  operations  must  participate  in  an  ongoing  medical  surveillance 
program  meeting  the  requirements  of  OSHA  29  CFR  1920.120  and  ANSI  Z-88.2  before  working  at 
the  site.  The  medical  surveillance  protocols  and  examination  results  are  overseen  by  a  licensed 
physician  who  is  certified  in  Occupational  Medicine  by  the  American  Board  of  Preventive 
Medicine,  or  who,  by  necessary  training  and  experience,  is  Board-eligible. 

7.2.1  MEDICAL  EXAMINATIONS 

In  consultation  with  the  occupational  physician,  and  based  upon  probable  site  conditions,  potential 
occupations  exposures  and  required  protective  equipment,  the  minimum  content  and  frequencies  of 
required  medical  examinations  are  as  follows: 

Initial  Examination  (preliminary  to  employment)  -  Determines  complete  medical  history  and 
minimum  physical  requirements.  Tests  include  vision,  hearing,  smell,  speech,  drug  screening  and 
urinalysis. 

Baseline  Physical  -  Performed  prior  to  potential  exposure  to  hazardous/toxic  substances.  The 
baseline  examination  will  establish  data  to  subsequently  verify  the  efficacy  of  protective  measures 
and  to  later  determine  if  exposures  have  adversely  affected  the  worker.  The  standard  biomedical 
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monitoring  performed  includes  a  full  physical,  EKG,  chest  X-ray,  hematology  evaluation 
(including  complete  blood  count,  differential  and  platelet  count,  hemoglobin  and  hematocrit, 
urinalysis,  vision  screen,  executive  profile  (SMA-22,  CBC,  thyroid  profile),  pulmonary  function 
test,  audiometry,  and  proctoscopic  examination  (at  the  physician’s  discretion  for  males). 

Annual  Examination  -  Same  as  Baseline  Physical,  with  the  exception  that  the  EKG,  chest  X-ray, 
and  proctoscopic  examination  (male  personnel  only)  are  performed  at  the  discretion  of  the 
examining  physician. 

Special  Medical  Surveillance  Parameters  -  Additional  examinations  and  tests  may  be  performed 
following  exposure  to  hazardous  substances,  or  if  deemed  necessary  by  the  examining  physician, 
as  indicated  by  the  medical  history  and/or  initial  examination  results.  The  evaluation  will  be 
repeated  as  indicated  by  substandard  performance  or  evidence  of  particular  stress  evidence  by 
injury  or  time  loss  due  to  injury  by  the  worker. 

Final  Examination  -  A  final  examination  will  be  performed  for  any  employee  terminating 
employment. 

7.2.2  MEDICAL  SURVEILLANCE  RECORDS 


Records  certifying  the  participation  of  the  worker  in  the  medical  surveillance  program,  the  date  of 
the  last  examination,  and  name  of  reviewing  occupation  physician  will  be  maintained  in  each 
employee’s.  The  written  medical  opinion  from  the  attending  physician  as  to  fitness  for  site  work 
and  wearing  respiratory  protection  is  maintained  in  the  employee’s  file  and  will  be  made  available 
upon  request  for  any  TVAE  employee.  Subcontractor  personnel  will  be  required  to  supply  fitness 
for  work  certification  prior  to  work  on  the  site. 

7.2.3  FITNESS  FOR  WORK  CERTIFICATION 


At  a  minimum,  each  person  who  wears  respiratory  protection  must  meet  the  requirements  of  29 
CFR  1910.134.  A  certification  in  each  employee’s  file  from  the  examining  physician  is  required 
stating  the  person  is  “fit  for  duty”  to  wear  the  required  PPE,  including  air-purifying  respirators  or 
SCBA,  and  perform  the  required  work. 
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7.3  Am  MONITORING 


Air  monitoring  will  not  be  implemented  during  the  sampling  (during  phase  I).  Monitoring  will  not 
occur  in  this  phase  due  to:  the  limited  amount  of  time  personnel  will  be  within  the  exclusion  zone; 
the  extent  protective  equipment  currently  specified;  and  an  the  limited  amount  of  lead  bom  dust 
expected  to  be  produced  as  a  consequence  of  soil  disturbance.  Expected  soil  disturbance  during 
phase  I  consists  of  the  establishment  of  a  grid  90  X  90  foot  grid  system,  soil  sampling  with  a  hand 
held  soil  probe,  and  placement  of  soil  cores  in  plastic  bags.  All  activities  will  be  conducted  using 
dust  suppression  methods  as  outline  in  Sections  4.4  and  4.8. 

Air  monitoring  will  be  implemented  during  the  excavation  phase  (phase  II).  Expected  soil 
disturbance  during  phase  II  will  consist  for  the  digging  up  of  approximately  two  yards  of  soil  with 
hand  tools.  Air  monitoring  will  consist  of  A  personnel  air  monitoring  pump  utilizing  a  mixed 
cellulose  acetate  type  air  filter.  Each  person  within  the  exclusion  zone  will  wear  a  personnel  air 
monitor.  All  activities  will  be  conducted  using  dust  suppression  methods  as  outline  in  Sections  4.4 
and  4.8. 
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8.0  PERSONNEL  REQUIREMENTS 


The  TVA  project  management  team  will  consist  of  the  following: 

•  1  -  Project  Manager 

•  Others  -  As  required 

The  TVA  field  team  will  consist  of  the  following: 

•  1  -  Site  Manager 

•  Professionals  (SD  and  SC)  -  As  required 

•  Engineering  Aides  (SE)  -  As  required 

•  Operators  -  As  required 
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9.0 


VISITOR  POLICY 


All  visitors  to  SFAAP  will  be  required  to  sign  in  through  the  SFAAP  security  office  to  obtain  a 
visitor's  badge  and  vehicle  pass. 

Visitors  will  be  permitted  within  the  exclusion  and  contamination  reduction  zones,  only  with  the 
approval  of  both  TVA’s  Health  and  Safety  Officer  (HSO)  and  TVA’s  site  manager.  All  site 
visitors  entering  these  restricted  zones  will  be  briefed  on  the  appropriate  section  of  this  Health  and 
Safety  plan  deemed  necessary  by  the  HSO.  Visitor  vehicles  are  restricted  to  the  support  zone. 

Unauthorized  persons  found  in  the  exclusion  zones  will  be  escorted  out  of  the  exclusion  zone  and 
be  subject  to  any  applicable  decontamination  procedures.  If  the  unauthorized  person(s)  do  not 
respond  to  action  taken  by  the  site  personnel  (i.e.  being  escorted  out  of  the  restricted  zone)  the 
TVA  site  manager  or  the  on-site  Contracting  Officer’s  Representative  will  contact  the  SFAAP 
police. 
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10.0  SUPPORT  FROM  SFAAP  AND  TVA 


SFAAP  maintains  qualified  and  trained  Emergency  Medical  Technicians  (EMT),  fire  fighting 
personnel,  environmental  officers,  and  safety  officers  on-site.  EMTs  and  fire  fighting  personnel 
are  on  duty  24  hours  per  day.  SFAAP  EMTs  will  provide  response  to  emergencies  and 
transportation  to  designated  local  hospitals. 

SFAAP's  Administrative  Contracts  Officer  will  serve  as  TVA's  point  of  contact  with  TVA  as  well 
as  the  initial  contact  for  assistance  for  other  SFAAP  offices  (i.e.,  medical,  environmental,  safety, 
and  fire). 
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11.0  EMERGENCY  CONTINGENCY  PLAN/ACCIDENT  REPORTING 

11.1  EMERGENCIES 

Should  events,  incidents,  or  accidents  occur  beyond  the  scope  of  this  plan,  TVA  personnel  will 
take  direction  from  TVA,  USAGE,  USAEC,  or  SFAAP  to  evacuate  the  plant  site  to  a  safe 
location  as  designated.  Return  to  normal  duties  will  follow  an  "all  clear"  notification  from 
SFAAP. 

11.2  ACCIDENTS  AND  REPORTS 


Accidents  resulting  in  a  fatality,  lost-time  injury  or  illness,  hospitalization  of  three  (3)  of  more 
personnel,  or  property  damage  to  government  or  contractor  property  (which  occurred  during  the 
performance  of  the  contract)  equal  to  or  exceeding  $2,000.00  must  be  telephonically  reported  to 
the  U.S.  Army  Environmental  Center  (USAEC),  SFIM-AEC-TSS,  phone  number  (410)  671- 
4811,  as  soon  as  possible,  but  not  later  than  two  (2)  hours  after  occurrence  and  reported  in 
writing  within  five  (5)  days  of  occurrence  on  DA  Form  285  (Attachment  14.4).  Additional 
forms  may  be  obtained  from  the  SFAAP  Safety  Office.  The  above  procedure  is  designed  to  meet 
OSHA  regulations  requiring  notification  of  fatalities  or  hospitalization  of  three  or  more 
personnel  within  8  hours  of  learning  of  the  accident  either  verbally  or  by  written  communication. 
All  other  accidents/incidents  must  be  telephonically  reported  to  USAEC,  SFIM-AEC-TSS, 
phone  number  (410)  671-4811,  within  eight  (8)  hours  of  occurrence. 

Accidents  will  also  be  reported  using  TVA  protocol  and  procedure  (Attachment  14.5,  TVA 
Safety  Program  -  Management  Practice/Serious  Accident  Investigation,  Procedure  Number 
TVA/DASHO/STD/ALL/X.X)  through  TVA's  chain  of  command  and  using  the  appropriate 
TVA  forms  and  instructions;  Accident  reporting  forms  include: 

•  Form  CA-1  Federal  Employee's  Notice  of  Injury  (Job  Related)  -  Attachment  14.6 

•  TVA  91  79  Claim  of  Disability  (Job  Related)  -  Attachment  14.7 

•  TVA  255  TVA  Report  of  Vehicle  Accident,  Theft,  or  Fire  -  Attachment  14.8 

•  SR  13  Alabama  Department  of  Public  Safety  (Private  Vehicle)  -  Attachment  14.9 
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12.0 


SECURITY 


12.1  GENERAL 

The  facilities  and  equipment  at  Sunflower  Army  Ammunition  Plant,  Sunflower,  Kansas,  as  well 
as  the  plans,  methodologies,  and  literature  contained  in  this  document,  are  “unclassified” 
concerning  national  security.  Security,  as  it  relates  to  personnel-allowed  access  to  buildings,  will 
be  imposed  to  control  personnel  at  the  test  site.  SFAAP  security  personnel  will  control  the 
public's  access  to  SFAAP. 

12.2  SITE  CONTROL  MEASURES 

SFAAP  security  will  control  access  to  all  sites  within  the  plant  area. 

12.3  BADGES 

TVA  personnel  will  be  issued  permanent  non-escorted  identification  badges  upon  arrival  at 
SFAAP.  These  badges  will  be  issued  in  accordance  with  normal  and  routine  SFAAP  security 
procedures  and  all  badges  will  be  surrendered  to  SFAAP  security  department  upon  completion  of 
the  field  activities. 

12.4  VEmCLES 

TVA's  vehicles,  whether  U.S.  Government  vehicles  or  rental  units,  will  be  allowed  at  SFAAP 
according  to  normal  security  SOP  (standard  operating  procedure).  TVA  vehicles  will  be  subject 
to  all  governing  rules  and  regulation  enforceable  at  the  time  the  test  plan  is  executed. 

12.5  CAMERAS 

All  TVA  personnel  will  be  required  to  register  cameras  with  SFAAP's  security  department  upon 

arrival.  A  camera  pass  will  be  required  for  each  carhera  carried  on-site. 
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12.6 


ACCESS 


TVA's  site  manager  will  control  access  to  the  SWMU’s  in  coordination  and  cooperation  with 
SFAAP/TVA.  However,  security  for  this  operation  will  be  under  the  direct  supervision  of 
SFAAP  security  personnel  in  strict  compliance  with  all  enforced  procedures  and  regulations. 


12.7  FIREARMS 


TVA  personnel  will  not  be  allowed  to  carry  firearms  on  SFAAP. 
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13.0 


SIGNATURES 


All  TVA  personnel  related  to  the  sampling/excavation  project  will  read  this  health  and  safety 
plan  and  sign  the  form  in  Attachment  14.10  to  certify  they,  the  undersigned,  have  read  this 
Health  and  Safety  Plan,  understand  its  contents,  and  will  comply  with  all  provisions  contained 
herein.  (This  record  will  be  kept  on-site.) 
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14.0 


ATTACHMENTS 
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14.1  ATTACHMENT;  1996  Chemical  Hygiene  Plan,  for  the  Environmental  Research  Center 


May  31, 1996 
Center  £nq>loyees 

CHEMICAL  HYGIENE  PLAN  FOR  THE  CENTER 


The  most  recent  revision  of  the  Chemical  Hygiene  Plan  for  the  Center  is  attached  as  is  a  copy 
of  the  text  of  Title  29  of  the  Code  of  Federal  Regulations  part  1910.1450.  Please  review  this 
document  and  keep  it  in  your  files. 


The  plan  was  reviewed  and  revised  by  a  team  consisting  of  the  Chemical  Hygiene  Officers: 
Liz  Bailey,  Sheryl  Cannon,  Tim  Holt,  Robert  Johnson,  and  Bill  Rogers.  If  you  have  questions 
about  the  document,  its  applicability,  its  interpretation,  or  implementation,  please  contact  one 
of  the  Chemical  Hygiene  Officers. 


WJRiPJM 
Attachments^^ 
cc  (Attachments): 

Files,  Center,  CEB  IC-M 


Chemical  Hygiene  Plan 
Environmental  Research  Center 
Revision  4 
May  31, 1996 


Approved  by: 


Manager 

Environmental  Research  Center 


REVISION  LOG 


To  take  into  account  reconamendations  from  “Agency-Level  HealA  and  Safety  Progrm 

Evaluation  Environmental  Research  Center  FY  1996.” 

A.  Change  “team  leader”  to  “uMnager.”  Change  “team”  to  “organization.” 

B.  Add  paragraph  4.11. 

C.  Eliminate  references  to  a  waste  management  plan  since  this  requirement  is  met  by 
another  document. 

D.  Modify  7.3  to  require  documentation  of  hood  checks  by  memorandum  and  to 
require  the  use  of  checklists  to  ensure  all  hoods  are  identified  and  checked. 

E.  To  add  the  telphone  number  for  Medical  in  12.2 

F.  To  revise  the  instructions  on  spills  in  section  12.3.3  to  specify  when  spill  kits  may 
be  used  and  when  the  Hazard  Response  Team  must  be  called 

G.  To  change  “Public  Safety”  to  “TVA  Police” 

H.  To  update  the  Emergency  Team  Coordinator  for  the  CEB 


1.0  Purpose 

j  j  This  Chemical  Hygiene  Plan  has  been  developed  to  set  forth  administrative 

procedures  to  meet  the  requirements  of  Title  29  of  the  Code  of  Federal 
Regulations  (29CFR),  Part  1910.1450. 

1.2  The  Chemical  Hygiene  Plan  has  as  its  goal  to  protect  employees  from  health 

hazards  associated  with  hazardous  chenucals  in  the  laboratory. 

2.0  Scope 

21  This  Plan  applies  to  work  and  work  areas  in  the  Environmental  Research  Center 

involving  the  laboratory  use  of  hazardous  chemicals  as  defined  in  29CFR 
1910.1450. 


Definitions 

The  following  terms  are  used  in  this  Plan  as  defined  in  29CFR  1910.1450: 

Chemical  hygiene  plan,  chemical  hygiene  officer,  hazardous  chemical, 
laboratory,  laboratory-type  hood,  laboratory  use  of  hazardous  chenaicals,  medical 
consultation,  physicd  hazard,  reproductive  toxins,  select  carcinogen. 

OSHA  -  Oc<aq)ational  Safety  and  Health  Administration 

Action  Levels  -  Action  levels  are  ^ecified  in  29  CFR  part  1910,  Subpart  Z,  for 
certain  chemicals.  In  their  absence,  OSHA  permissible  exposure  limits  (PEL's) 
are  to  be  used.  However,  TVA  has  committed  to  a  further  set  of  exposure  limits 
as  specified  in  the  TVA  Occupational  Health  and  Safety  Standard  Number  014, 
"Threshold  Limit  Values  (TLV’s.)”  References  to  "action  levels"  in  this  Plan 
refer  to  whichever  of  these  limits  is  less. 

TVA  -  Tennessee  Valley  Audiority 


4.1 


Managers  who  are  responsible  for  work  which  meets  the  definition  of  "laboratory 
use  of  hazardous  chemicals"  shall  be  responsible  for  implementation  of  this  Plan 
within  their  organization. 


4.2 


4.3 


4.4 


4.5 

4.6 

4.7 

4.8 


4.9 

4.10 


Each  manager  who  is  responsible  for  work  which  meets  the  definition  of 
"laboratory  use  of  hazardous  chemicals"  shall  appoint  a  Chemical  Hygiene 
Officer  (CHO)  who  is  qualified  by  training  or  experience  to  provide  technical 
guidance  in  the  development  and  implementation  of  the  provisions  of  this  Plan  in 
that  organization.  Should  other  CHO's  be  needed  at  a  lower  level  of  organization, 
nothing  in  this  Plan  prohibits  their  appointment.  See  Attachment  1  for  a  current 
list  of  CHO's. 

The  Chemical  Hygiene  Officers  shall  provide  technical  guidance  in  the 
development  and  implementation  of  the  Plan,  shall  serve  as  ex  officio  members  of 
dieir  organization’s  Chemical  Hygiene  Committees,  and  shall  ensure  adequate 
training  is  provided  to  ensure  compliance  wiA  this  Plan. 

The  CHO’s  shall  ensure  hood  flows  are  measured  annually  as  required  by  this 
Plan.  The  CHO's  should  ensure  hoods  are  checked  qualitatively  on  a  quarterly 

basis. 

The  CHO's  shall  ensure  all  hazardous  chemicals  used  in  laboratory  work  are 
properly  inventoried. 

The  CHO's  shall  ensure  records  required  by  this  standard  are  retained  for  the 
proper  period  of  time. 

The  CHO's  shall  meet  annually  to  review  the  contents  of  this  Plan  and  revise  it  as 
needed. 

The  Chemical  Hygiene  Committee  (CHC)  shall  be  made  up  of  the  organization’s 
safety  committee  and  the  CHO.  Should  this  committee  lack  expertise  in  problems 
of  chemical  hygiene,  additional  assistance  may  be  requested  as  needed  from  the 
CHO's  of  other  organizations  or  any  other  professional  in  TVA  with  suitable 
knowledge. 

The  CHC  shall  include  the  criteria  of  this  Plan  in  its  routine  inspections. 

The  CHC  shall  review  activities  involving  hazardous  chemicals  in  category  C  (see 
below.)  The  results  ofthese  reviews  shall  be  documented  in  writing.  In  these 

reviews,  the  CHC  shall  give  particular  attention  to  the  following: 

Establishment  of  designated  areas  for  use 

Use  of  containment  devices  such  as  fume  hoods  or  glove  boxes 

Procedures  for  safe  removal  of  contaminated  waste  . 

Decontamination  procedures. 


4. 1 1  Employees  whose  work  falls  under  the  Standard  shall  be  given  a  copy  of  this  Plan 

at  least  annually  and  shall  maintain  it  for  ready  reference. 

5.0  Chemical  Inventory 

5.1  A  current,  conq)lete  chemical  inventory  shall  be  maintained  for  the  Center. 

5.2  For  the  purposes  of  diis  Plan,  chemicals  in  the  laboratory  are  classified  into  three 
categories; 

A.  Materials  with  low  toxicity,  materials  with  physical  hazards  commonly 
encountered  in  laboratory  work,  those  chemicals  for  which  no  protective 
equipment  other  than  the  routinely  used  gloves,  safety  glasses,  and  lab  coats 
are  required  -  this  category  may  contain  dilute  solutions  of  chemicals  in 
category  B  below. 

B.  Moderately-toxic  materials,  highly  toxic  materials,  or  materials  with 
substantial  physical  hazard  associated  with  their  use.  Those  chemicals  which 
must  be  used  in  a  laboratory-type  hood  or  with  additional  protective  clothing 
such  as  aprons,  goggles,  face  shields,  blast  shields,  or  special  gloves. 

C.  Those  chemicals  which  are  described  in  29CFR  1910.1450  as  "select 
carcinogens,”  reproductive  toxins,  or  substances  which  have  a  high  degree  of 
acute  toxicity.  (See  29CFR  1910.1200  Appendix  A.) 

6.0  Employee  Protection/Standard  Operating  Procedures 

6. 1  Suitable  engineering  controls  shall  be  provided  to  ensure  employee  protection. 

6.2  The  rules  and  requirements  of  the  "Manual  of  Safe  Work  Practices,”  October 
1990,  Resource  Development,  Tennessee  Valley  Authority,  shall  be  the  standard 
operating  procedures  for  safe  work  activities  in  work  areas  falling  under  the  scope 
of  this  Plan. 

6.3  Employee  Exposiue 

6.3.1  For  laboratory  uses  of  substances  which  are  regulated  by  OSHA,  employees  shall 
not  be  exposed  to  levels  exceeding  diose  specified  in  29CFR  part  1910,  Subpart 
Z,  or  other  levels  adopted  by  TVA  (see  the  definition  of  action  level.) 

'i 

6.3.2  If  there  is  a  reason  to  believe  that  exposure  levels  for  any  substance  for  which  a 
standard  requires  monitoring  routinely  exceed  OSHA  or  TVA  action  levels  or 
TL'Vs,  the  CHC  shall  request  diat  the  exposure  be  measured. 


6.3.3 


6.4 

6.5 

6.5.1 

6.5.2 


6.5.3 


6.5.4 

7.0 

7.1 

7.2 


7.3 


7.4 


If  tile  initial  monitoring  prescribed  by  the  paragraph  above  discloses  employee 
exposure  over  the  TVA  or  OSHA  action  level  or  TLV’s,  TV  A  shall  immediately 
comply  with  the  exposure-monitoring  provisions  of  the  relevant  standard. 
Monitoring  may  be  terminated  in  accordance  with  the  relevant  standard. 
Employees  shall  be  notified  in  writing  of  monitoring  results  in  accordance  with 
29CFR  1910.1450. 

A  Laboratory  Emergency  Plan  is  provided  in  Appendix  I.  It  shall  be  used  unless 
superseded  by  a  more  specific  set  of  guidelines  for  any  organization. 

Additional  Requirements 

Chemicals  in  category  B  which  produce  fumes,  vapors,  or  dust  shall  be  used  in  a 
laboratory-type  hood. 

Those  chemicals  in  category  B  which  require  the  use  of  other  appropriate 
protective  equipment  such  as  aprons,  goggles,  face  shields,  blast  shields,  or 
special  gloves  shall  be  used  with  Ae  appropriate  protective  equipment. 

Chemicals  in  category  C  shall  not  be  used  unless  a  review  is  performed  and 
written  approval  of  the  use  is  made  by  the  CHC.  Use  of  these  chemicals  shall  not 
be  made  unless  appropriate  control  measures  are  in  place  and  functioning  to 
prevent  employee  exposure. 

Chemicals  in  category  C  shall  be  required  to  be  used  in  designated  areas  by  the 
CHC  where  appropriate. 

Laboratorv-tvpe  Hoods 

Laboratory-type  hoods  shall  not  be  used  unless  tiiey  are  functioning  properly. 

Laboratory-type  hoods  shall  be  inspected  and  tested  annually  by  an  industrial 
hygienist  to  ensure  compliance  with  all  appropriate  federal  guidelines.  The 
results  of  this  test  and  the  guidelines  to  which  the  inspection  was  made  shall  be 
documented. 

Quarterly,  hoods  should  be  checked  qualitatively  for  flow.  This  check  need  only 
be  performed  in  the  three  quarters  in  which  the  aimual  test  was  not  performed. 
This  test  shall  be  documented  by  memorandum  to  files.  CHO’s  should  utilize  a 
checklist  to  ensure  all  hoods  in  their  area  of  responsibility  are  identified  and 
checked. 

Employees  shall  check  laboratory-type  hoods  to  ensure  they  are  operating  before 
using  tiiem. 


8.0 


Ttiformation  and  Training 


8.1 


8.2 


8.3 

8.4 


8.5 


Prior  to  assignment  to  a  work  area  where  hazardoiis  chemicals  are  present  or  prior 
to  assignments  involving  new  exposure  situations,  employees  shall  be  provided 
information  apprising  them  of  the  hazards  of  chemicals  present  in  the  work  area. 


Employees  shall  be  informed  of: 

The  contents  of  29CFR  1910.1450  and  its  appendices 

The  location  and  availability  of  this  Plan 

The  permissible  exposure  limits  for  OSHA-regulated  substances 

Recommended  exposure  limits  for  other  hazardous  chemicals  for  which 
there  is  no  applicable  OSHA  standard  (see  TVA  OHS  Standard  014.) 

Signs  and  symptoms  associated  with  exposures  to  hazardous  chemicals 
used  in  the  laboratory. 

The  location  and  availability  of  known  reference  material  on  the  hazards,  safe 
handling,  storage,  and  disposal  of  hazardous  chemicals  fotmd  in  the  laboratory  - 
this  includes  but  is  not  limited  to  Material  Safety  Data  Sheets  (MSDS)  and  a 
bookshelf  in  the  Muscle  Shoals  Technical  Library  containing  commonly-cited 
references. 

Employees  shall  receive  a  copy  of  29CFR  1910.1450  and  its  appendices. 
Employee  training  shall  include: 

Methods  and  observations  that  may  be  used  to  detect  the  presence  or  release  of  a 
hazardous  chemical  such  as  visual  appearance  and  odor 

The  physical  hazards  of  chemicals  in  the  work  area 

The  health  hazards  of  chemicals  in  the  work  area 

Measures  which  shall  be  taken  to  protect  employees  from  these  hazards  such  as 
appropriate  work  practices,  emergency  procedures,  and  protective  equipment 

Applicable  details  of  this  Plan. 

Training  shall  be  documented.  This  documentation  shall  include  attendance 
rosters,  detailed  outlines  of  training  material,  and  results  of  any  tests. 


9.0 

9.1 


9.2 


9.3 


9.4 


9.5 


9.6 


Medical  Consultation  and  Examination 

Whenever  an  employee  develops  signs  or  symptoms  associated  with  a  hazardous 
chemical  to  which  the  employee  may  have  been  exposed  in  the  laboratory,  the 
employee  shall  be  provided  an  opportunity  to  receive  an  appropriate  medical 
examination. 


Where  exposure  monitoring  reveals  an  exposure  level  routinely  above  the  action 
level  (or  PEL)  for  an  OSHA  regulated  substance  for  which  there  are  exposure 
monitoring  and  medical  surveillance  requirements,  medical  surveillance  shall  be 
established  for  the  affected  employee  as  prescribed  by  the  particular  standard. 

Whenever  an  event  takes  place  in  the  work  area  such  as  a  spill,  leak,  explosion,  or 
other  occurrence  resulting  in  die  likelihood  of  a  hazardous  exposure,  the  affected 
employee  shall  be  provided  an  opportunity  for  a  medical  consultation  for  the 
purpose  of  determining  the  need  for  a  medical  examination. 

All  medical  examinations  and  consultations  shall  be  performed  by  or  under  the 
direct  supervision  of  a  licensed  physician  and  shall  be  provided  without  cost  to 
the  ftmplnyee  without  loss  of  pay  and  at  a  reasonable  time  and  place. 

TVA  shall  provide  the  following  information  to  the  physician: 

The  identity  of  the  hazardous  chemicals  to  which  the  employee  may  have  been 
exposed 

A  description  of  the  conditions  under  which  the  exposure  occurred  including 
quantitative  exposure  data,  if  available 

A  description  of  the  signs  and  symptoms  of  exposure  diat  the  employee  is 
experiencing. 

For  examinations  or  consultations  required  under  the  scope  of  29CFR  1910.1450, 
the  Tennessee  Valley  Authority  shall  be  provided  a  written  opinion  from  the 
examining  physician  which  shall  include  recommendations  for  further  medical 
follow-up,  the  results  of  the  medical  examination  and  any  associated  tests,  any 
medical  condition  which  may  be  revealed  in  the  comse  of  die  examination  which 
may  place  the  employee  at  increased  risk  as  a  result  of  exposure  to  a  hazardous 
chemical  in  the  worl^lace,  and  a  statement  that  the  employee  has  been  informed 
by  the  physician  of  the  results  of  the  consultation  or  medical  examination  and  any 
medictd  condition  that  may  require  further  examination  or  treatment.  The  written 
opinion  shall  not  reveal  specific  findings  of  diagnoses  unrelated  to  occupational 
exposure. 


10.0  Recordkeeping 

10.1  Records  of  training,  inspections,  reviews,  revisions  to  the  Plan,  and  decisions  of 
the  CHC  shall  be  kept  for  diree  years  from  the  date  the  documrat  was  produced 
unless  other  recordkeeping  requirements  mandate  a  longer  retention  period. 

10.2  Records  of  any  measurements  taken  to  monitor  employee  exposure  and  any 
medical  consultations  and  examinations  including  tests  or  written  opinions  shall 
be  kept  for  the  duration  of  employment  plus  thirty  years. 

11.0  Annual  Review 

11.1  Annually,  the  various  chemical  hygiene  officers  shall  meet  to  review  the  this  Plan 

for  effectiveness  and  update  it  as  necessary. 


APPENDIX  I 

Laboratory  Emergency  Plan 


12.0 

12.1 

12.2 

12.3 


12.3.1 

12.3.1.1 


This  appendix  provides  guidance  for  emergencies  in  laboratories.  This  section  is 
not  ejdiaustive  and  is  not  intended  to  cover  every  possibility,  but  rather  is 
intended  to  give  guidelines  for  die  more  commonly  encoimtered  emergency 
situations. 

This  appendix  does  not  supersede  any  emergency  procedures,  rules,  regulations, 
or  administrative  decisions  promulgated  by  any  odier  group  within  the  Tennessee 
Valley  Authority. 

In  various  types  of  emergency,  the  building  emergency  team  coordinator  (see 
attachment  2),  TVA  Police  (891 1),  Medical  (2271),  or  the  supervisor  may  need  to 
be  contacted.  In  any  emergency,  do  not  hesitate  to  call  on  any  of  these  for 
assistance.  Do  not  be  concerned  about  correct  protocol,  rather  obtain  as  much 
help  as  needed.  Err  on  the  side  of  getting  too  much  help  rather  than  too  little. 

Evaluation  and  Evacuation 

Any  emergency  situation  such  as  a  small  spill,  small  fire,  runaway  reaction, 
personal  injury,  loss  of  power,  loss  of  cooling  water,  or  any  other  unforeseen 
circumstance  shall  be  immediately  evaluated  by  the  persons  present.  If  it  cannot 
be  handled  without  the  chance  of  personal  injury,  evacuate  and  notify  die 
building  emergency  team  coordinator,  TVA  Police,  and  the  supervisor  of  the 
work  area.  If  there  is  potential  for  the  emergency  situation  to  endanger  others, 
notify  them  and  clear  the  work  area. 

If  the  situation  is  urgent,  call  loudly  for  help. 

Personal  Injury 

Chemicals  in  the  Eye 

If  chemicals  get  in  the  eye,  go  to  the  nearest  eye  wash  station  and  flush  the  eyes 
with  water,  holding  them  open.  Call  loudly  for  help.  While  this  is  being  done, 
someone  else  should  contact  Medical  or  TVA  Police  for  further  instructions. 
Continue  flushing  for  at  least  10  minutes  or  until  instructed  otherwise. 


12.3. 1 .2  Chemical  Contact  with  Skin 


If  only  small  areas  are  involved  such  as  the  hands  or  forearms,  wash  with  plenty 
of  soap  and  water. 

If  chemicals  are  splashed  on  the  body  or  clothing,  flood  the  areas  immediately 
with  plenty  of  water.  Use  the  nearest  safety  shower.  Remove  any  clothing  or 
shoes  soaked  with  chemicals. 

Water-reactive  chemicals,  of  course,  should  not  be  flushed  with  water. 
Guidelines  for  handling  such  a  situation  should  already  be  established.  When  in 
doubt,  contact  the  siq)ervisor  or  other  knowledgeable  person  for  instructions. 

After  washing,  inspect  the  body,  clothing,  shoes,  and  jewelry  immediately  for 
lingering  traces  of  the  chemical.  Do  not  replace  clothing,  shoes,  or  jewelry  until 
it  is  certain  all  traces  of  the  chemical  are  removed. 

If  a  hazardous  substance  is  involved,  notify  the  supervisor. 

12.3.1.3  Minor  Injury 

Minor  injury  may  be  treated  with  the  first  aid  kits.  Notify  the  supervisor.  The 
supervisor  shall  make  an  evaluation  whether  the  eiiq>loyee  must  to  go  to  medical. 
If  there  is  any  doubt,  escort  the  employee  to  Medical. 

12.3. 1 .4  Other  Injury 

Escort  die  injured  en^loyee  to  Medical  and  contact  the  supervisor.  A  trained 
person  should  apply  first  aid  as  necessary  before  going  to  Medical.  If  the 
en^loyee  is  unable  to  walk  or  if  there  is  any  indication  the  injury  is  more  than 
can  be  handled  with  minor  first  aid,  contact  both  TVA  Police  and  Medical  for 
further  instructions. 

12.3.1.5  Imminent  Danger 

Any  person  injured  and  unconscious  shall  not  be  moved  by  imtrained  personnel 
unless  there  is  imminent  danger  of  death. 

12.3.2  Fire 

1 2.3 .2. 1  Small  Fires 

Small  fires  may  be  handled  by  smothering  them  or  using  a  fire  extinguisher.  Do 
not  use  water  on  flammable  liquids.  Contact  the  supervisor  immediately  as  well 
as  TVA  Police. 


12.3.2.2 


Other  Fires 


Evacuate  and  call  TVA  Police.  Pull  the  nearest  fire  alarm  lever. 

12.3.3  Spills 

12.3.3.1  Incidental  Spills 

Small  quantities  of  material  or  larger  quantities  of  dilute  material  may  be  cleaned 
up  in  the  course  of  general  work. 

12.3.3.2  Spills  up  to  Five  Liters 

12.3.3.2.1  Spills  of  concentrated  acids,  concentrated  bases,  or  organic  solvents  up  to  flve 
liters  may  be  cleaned  up  by  volunteers  utilizing  commercially  available  spill  kits 
provided  the  following  restrictions  are  observed. 

a.  If  diere  is  any  doubt  as  to  die  capacity  of  the  individual  to  handle  the  situation, 
the  Hazard  Response  Team  (see  below)  will  be  called. 

b.  A  half-mask  respirator  shall  be  worn  for  organic  solvents,  concentrated  acids, 
and  concentrated  ammonia.  The  respirator  must  have  cartridge  corresponding 
to  the  chemical  involved.  An  ammonia  cartridge  must  be  used  for  ammonia 
spills.  General  cartridges  are  usually  suitable  for  other  compounds.  The 
individual  wearing  the  respirator  shdl  have  been  fit-tested  and  cleared  with 
Medical  (See  die  Center’s  Respiratory  Protection  Plan). 

c.  No  one  shall  work  alone  in  cleaning  up  a  spill. 

d.  No  one  shall  attempt  to  clean  up  a  spill  when  toxic  fumes  are  present  in 
quantities  too  great  to  be  handled  by  die  half-mask  respirators. 

12.3.3.2.2  For  chemicals  which  emit  vapors,  open  windows  and  turn  on  fume  hoods  diat  are 
not  already  on.  Contain  the  spill  by  using  a  spill  kit  corresponding  to  the 
material.  Follow  the  directions  on  die  spill  kit.  (Generally,  spill  kit  instructions 
indicate  making  a  dike  around  the  spill  with  the  absorbent  and  then  filling  in  the 
middle,  but  instructions  may  vary  from  manufacturer  to  manufacturer.)  Notify 
the  supervisor. 

If  the  spill  is  too  large  to  be  contained  by  the  spill  kit  or  if  toxic  fumes  are 
present,  evacuate  the  work  area.  Notify  the  building  emergency  team 
coordinator.  Notify  people  in  adjoining  work  areas.  Notify  the  supervisor. 


1 2.3 .3 .3  Spills  Larger  Than  Five  Liters 


For  spills  larger  than  five  liters  or  which  cannot  be  handled  by  the  instructions 
above,  evacuate  the  work  area.  Notify  the  building  emergency  team  coordinator. 
Notify  people  in  adjoining  work  areas.  Notify  the  supervisor.  Notify  the  hazard 
response  team  as  indicated  on  the  most  recent  posting  on  a  Safety  Bulletin  Board. 

12.3.4  Other 

Other  situations  such  as  power  failures  or  loss  of  cooling  water  shall  be  handled 
by  those  involved.  Adhere  to  the  following  guidelines. 

12.3.4.1  When  in  doubt,  evacuate.  Notify  the  building  emergency  team  coordinator  as 
well  as  others  in  adjoining  work  areas. 

12.3.4.2  Place  a  higher  value  on  human  life  and  safety  than  on  equipment  or  buildings. 
Take  no  risks  which  might  endanger  any  person  to  save  a  piece  of  equipment  or  a 
building. 

12.3.4.3  Notify  the  responsible  supervisor  and  TVA  Police. 


ATTACHMENT  1 


Chemical  Hygiene  Officers 


Land  and  Water  Sciences 

Sheryl  Cannon 

(3078) 

Atmospheric  Sciences 

Liz  Bailey 

(3645) 

Biotechnology 

Robert  Johnson 

(2654) 

Biotechnology 

Tim  Holt 

(2044) 

Analytical  Laboratory 

Bill  Rogers 

(3774) 

ATTACHMENT  2 


Building  Emergency  Team  Coordinators 

Environmental  Research  Center  Paul  Enlow 

Chemical  Engineering  Building  Ron  Edwards 


(3770) 

(2496) 
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14.2  ATTACHMENT :  Sunflower  AAP  :  General  Safety  Guide  for  Subcontractors  Lower-Tier 

Subcontractors  and  Their  Employees 


Lead  Uptake 


Sunflower  AAP,  KS 


Sunflower  AAP 

Sunflower  AAP 

Sunflower  AAP 


y 

FOR 

SUBCONTRACTORS 

■  .  .  ;•*  i 

LOWER-TIER 

SUBCONTRACTORS 

•  .  "■*'*.  ‘i*  V 

AND 

•v; 

THEIR  EMPLOYEES 

HERCULES 

REVISED  SEPT.  1992 

Subcontractor  Safety  Meeting  Checklist 


Date 

Superintendent_ 

Safety  Engr. _ 

Reviewed 

a.  Speed  limit,  seat  belts,  backing  guide- 

b.  Emergency  vehicles.  Powder  vehicles 

c.  Parking  ________ 

2.  Work  Site  Limitations 

a.  Building  Limits 

b.  Assembly  areas/storm  shelters  -  teat  plant  — — . 

warning  system  (normally  Wed.  at  10:00  a.m.) 

c.  PFE,  hard  hats,  safety  shoes,  safety  glasses 
w/side  shields 

d.  Hazard  Communication  Law  -  MSDS 

e.  Housekeeping 

f.  Hot  Work  Permits,  Confined  Space  Entry,  — — 

Smoking  Stations 

g.  Electrical -Lockout/Tagout 

h.  Excavating  and  Trenching 

i.  Lifting  and  Material  Handling  Equipment  — — — 

j.  Ladders  and  Scaffolds 

k.  Floors,  wall  openings  and  stairways  ' 

l. -  Hand  and  Power  Tools 

m.  Asbestos  (removal,  renovation,  repair)  — 

Notify  Industrial  Hygiene  for  PPE  and  special  _ 

work  practice  requirements. 

n.  Radiation  Producing  Devices  (contact  DOA 

Environmental  Office  for  permit)  _ 

3.  Emergency  Notifications 

a.  EMT’s,  hospital  Ph  3333  24  hours  _ 

b.  Fires,  spills  Ph  3333  24  hours  ’ _ 

c.  Area- fire  phones,  located  in  gray  box  on  utility  _ 

poles  marked  with  red  bands 

d.  Safety  meetings  _ 
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.  Foreword 


It  is  the  intent  of  Hercules  Incorporated,  Sunflower  Army 
Ammunition  Plant,  to  comply  with  all  Federal,  State,  and  local 
regulations  concerning  Occupational  Safety  and  Health,  Solid  and 
Hazardous  Waste  Management,  and  Environmental  Controls.  Hercules 
Incorporated  is  using  every  known  means  to  make  SFAAP  a  safe  place 
to  work  for  both  Hercules  employees  and  the  employees  of  our 
subcontractors.  Responsibility  for  safety  of  the  subcontractor  and 
his  employees  rests  upon  the  subcontractor  who  is  expected  to  take 
all  the  steps  necessary  to  establish,  administer,  and  enforce 
safety  rules. 
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>  Safety  Rules 


Safety  is  the  number  one  priority  at  Sunflower  Army  Ammunition 
Plant.  Therefore,  all  persons  on  the  plant,  including  subcontract 
personnel,  shall  comply  with  the  plant  safety  rules  at  all  times. 

This  booklet  explains  many  of  the  safety  rules  in  effect  at  SFAAP. 
Subcontractors  are  expected  to  perform  their  work  in  a  safe  manner 
so  as  to  not  endanger  themselves,  SFAAP  employees,  or  government 
property. 
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Introduction 


Sunflower  Army  Ammunition  Plant  (SFAAP)  is  presently  engaged  in  the 
manufacture  of  propellants  for  the  United  States  Army.  Some  of  the 
ingredients  used  in  making  the  propellants  are  nitric  acid,  oleum, 
and  sulfuric  acid,  calcium  carbide,  ammonium  nitrate, 
nitrocellulose,  nitroglycerin,  and  ammonia.  These  products  are 
extremely  hazardous  while  being  used  in  the  plant  operation. 

Curiosity  can  cause  accidents  and  fatalities.  Your  safety,  as  well 
as  that  of  Hercules  employees,  requires  strict  observance  of  all 
safety  rules.  This  booklet  is  furnished  to  help  you  better 
acquaint  yourself  with  the  common  safety  procedures  and  other 
standard  practices  at  Sunflower  Army  Ammunition  Plant. 

We  appreciate  and  expect  your  cooperation  in  helping  us  to  maintain 
safe  and  efficient  plant  operations. 


3 


ANSI; 

OSHA; 

NTPA: 


^References 


American  National  Standards  Institute,  Inc.,  1430 
Broadway,  New  York,  New  York  10018 

Occupational  Safety  and  Health  Administration,  U.  S. 
Department  of  Labor,  Washington,  D.C.  Kansas  City 
Regional  Office  -  Region  VII:  Regional  Administrator, 
U.  S.  Department  of  Labor  -  OSHA,  911  Walnut  Street,  Room 
3000,  Kansas  City,  MO  64106 

National  Fire  Protection  Association,  Batterymarch  Park, 
Quincy,  MA  02269 
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’  Definitions 


Hercules;  Any  reference  to  "Hercules”  shall  mean  Hercules 
Incorporated  (Hercules  is  the  contractor,  i.e.,  the 
Operating  Contractor) . 

Subcontractor ;  The  word  "Subcontractor"  shall  mean  the  company, 

corporation,  firm  and  all  lower  tier  subcontractors 
to  which  Hercules  has  subcontracted  the  work  by 
means  of  the  prime  subcontract. 

Shall;  As  used  in  this  document  means  mandatory;  for  example: 
items  that  must  be  complied  with. 

mi:  As  used  in  this  document  means  desirable  (not  mandatory)  ; 

for  example:  items  that  may  be  accomplished. 
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The  Hazard  Communication  Standard  requires  employers  to  provide 
information  on  all  hazardous  substances  that  may  be  present  in  the 
work  place.  Subcontractors  bringing  hazardous  materials  on  to 
Sunflower  Army  Ammunition  Plant  are  required  to  provide  Hercules 
with  Material  Safety  Data  Sheets  (MSDS)  for  each  material.  (The 
manufacturer  of  the  material  is  required  to  provide  MSDS's  with  the 
hazardous  substance.)  Hercules  will  provide  subcontractors  with 
MSDS  on  Hercules  process  substances  and  materials  that 
subcontractors  may  be  exposed  to  at  their  work  site. 

The  subcontractor  is  required  by  CFR  1910.1200  to  inform  and  train 
their  employees  on  all  hazardous  substances  in  the  work  place.  All 
containers  shall  be  appropriately  labeled  and  vehicles  placarded. 
These  requirements  will  be  monitored  by  the  Hercules  Safety/Fire 
Department.  If  deficiencies  are  found,  they  shall  be  corrected 
immediately. 
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Efnereencv  Calls 


Plant  Talephones:  Numbers  to  be  called  for  emergency  and  routine 

business  information:  


Emergency 

Extensica  # 

Fire  Department 
(Fire  Only) 

3333 

6755 

Ambulance  -  Fire 
Department 

3333 

6755 

Spills  -  Fire 
Department 

3333 

6870 

Security  Department 

3300 

6767 

Desk  Sergeant  - 
Security  Department 

3300 

6767 

Disaster  -  Security 
Department 

3300 

6767 

Safety  Department 

6824 

6871 

Work  Permits  -  Fire 

3333 

6755 

Department 

Fires 

All  fires,  regardless  of  size  or  content,  must  be  reported 
immediately  to  the  Fire  Department,  extension  3333.  Be  familiar 
with  the  method  to  be  used  in  giving  the  alarm  in  case  of  fire, 
dial  extension  3333  to  report  a  fire.  State  what  is  burning, 
location  of  fire,  your  name,  where  responding  unit  will  meet  you, 
and  do  not  hang  up  before  the  Fire  Department  operator  acknowledges 
or  hangs  up. 

Emergency  Phones 

Throughout  the  plant  we  have  strategically  placed  direct  call 
Emergency  Phones.  These  phones  are  a  direct  line  to  the  SFAAP  Fire 
Department;  no  dialing  is  necessary.  They  are  recognizable  by 
being  mounted  on  poles  with  two  red  stripes  and  a  white  band 
between  them. 

If  a  fire  phone  is  available,  pick  up  transmitter,  wait  for 
department  answer,  relay  same  information.  Fire  phones  may  be  used 
for  all  emergencies.  Fire  phones  are  located  in  a  gray  box  on 
utility  poles  marked  with  red  bands.  The  project  engineer  will 
locate  emergency  phones  for  the  subcontractor. 
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Fmgrgencv  Calls  cont*d 


In  Casa  of  Accident  -  Iniuriea 

For  ambulance,  dial  Fire  Department  extension  3333  from  the  nearest 
plant  telephone  and  state  the  following:  location  of  accident, 
your  name,  and  any  information  known  regarding  the  accident.  Do 
not  hang  up  until  the  Fire  Department  operator  does.  All  injuries 
will  be  treated  at  the  plant  hospital  as  set  forth  in  the 
subcontract  documents. 


Ineomino  Calls 

The  Sunflower  Army  Ammunition  Plant  switchboard  nximbers  are  (913) 
791-6700  (Kansas  City  Area)  and  (913)  585-3000  (DeSoto  Area). 
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Severe  Weather  an'^d  Emergency  Disaster  Warnings 


Severe  s'torm  warning  and  emergency  disaster  situations  are 
transmitted  plant  wide  by  sounding  of  the  plant  sirens.  If  plant 
sirens  malfunction,  the  severe  weather  emergency  disaster  warning 
is  transmitted  by  conventional  phones,  red  telephones,  and  loud 
speaker  equipped  mobile  units.  Warnings  are  as  follows: 

'•Take  Cover” 

Severe  weather,  continual  alarm/siren  for  a  period  of  three  (3) 
minutes . 

"Civil  Defense/Nuclear  Attack  Warning” 

Three  (3)  to  five  (5)  minute  wavering  sound  of  plant  sirens. 

••All  Clear^^ 

Signal  consisting  of  two  (2)  15  second  blasts  of  the  plant  siren 
will  be  sounded,  also  transmission  verbally  usin-g-  mobile  loud 
speakers . 

The  plant  sirens  are  tested  every  Wednesday  at  10:00  a.m. 

Personnel  shall  know  the  location  of  emergency  shelters  in  their 
work  area.  The  project  engineer  will  determine  location  and  inform 
the  subcontractor  of  the  nearest  shelter. 

Job  superintendents  will  be  responsible  for  accounting  for  their 
personnel,  and  informing  the  SFAAP  Fire  Department  of  any  missing 
personnel . 
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«• 

r^nm\  Rules  and  Regulations 


A.  ENTRY  INTO  PLANT: 

1.  Subcontractor  personnel  shall  be  permitted  entry  to  this 
installation  from  103"*  Street  (Old  K-10)  through  plant 
Gate  1,  (Main  Gate).  Entry  through  any  gate  other  than 
Gate  1,  shall  be  arranged  through  the  plant  Security 
Department . 

2.  All  plant  roadways,  over  which  subcontractor  travel  is 
permitted,  will  be  shown  on  a  plant  map  provided  by  the 
Hercules  Engineer  in  charge. 

3.  The  Hercules  Engineer  in  charge  will  arrange,  with  the 
plant  Security  Department,  identification  badges  for  all 
subcontractor  personnel  prior  to  entry  into  the  vital 
area  of  the  plant.  Each  subcontractor  emplcyee  must  wear 
his/her  badge  at  all  times  in  a  conspicuous  place  on 
his/her  person,  preferably  on  the  upper  left  hand  side  of 
the  chest  on  his/her  outer  garment  when  on  plant  site. 
Passes  for  special  visitors  must  be  handled  through  the 
Hercules  Engineer  in  charge.  All  subcontractor  personnel 
will-  be  required  to  attend  a  Safety  meeting  prior  to 
being  badged  for  entry  to  the  plant. 

B.  violators  of  the  Following  Regulations  Are  Subject  to 

Disciplinary  Aet-inri,  Tnunadiate  Expulsion,  and/or  Criminal 

Prosecution 

1.  Matches,  pocket  cigarette  lighters,  cigarette  lighter 
fluid,  vehicle  cigarette  lighters,  road  flares,  and  all 
other  flame  producing  devices  are  prohibited  within  the 
vital  area. 

2.  The  following  items  are  CONTRABAND  and  may  be 
confiscated:  cameras,  binoculars,  telescopes,  firearms, 
and  any  other  weapon,  ammunition,  illicit  drugs, 
narcotics,  alcoholic  beverages,  spring  blade  knives, 
razors,  hunting  or  butcher  knives,  pocket  knives  with  a 
blade  of  three  (3)  inches  or  more,  dice,  playing  cards, 
and  gambling  devices  of  any  kind. 

3.  Subcontractor  vehicles  and  employers  are  subject  to 
search  for  CONTRABAND  at  any  time  while  on  plant 
property. 
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OiiPral  Rules  and  Regulations  cont*d 


4.  Smoking  is  prohibited  inside  the  vital  area  except  during 
the  periods  established  by  the  subcontractor 
superintendent.  Smoking  stations  shall  be  permitted  in 
areas  designated  by  the  Hercules  Safety/ Fire  Department. 

5.  Speeding  and  careless  driving  will  not  be  tolerated.  The 
maximum  speed  limit  is  25  mph  unless  otherwise  posted. 
Posted  speed  limits  and  all  other  traffic  signs  must  be 
observed.  Vehicles  shall  be  parked  50  feet  or  more  from 
buildings,  tanks,  and  structures  in  such  a  manner  as  to 
not  create  a  traffic  hazard. 

6.  Driving  under  the  influence  of  intoxicating  liquor  and 
drugs,  fighting,  and  disorderly  conduct  are  prohibited. 

7.  Damaging,  misusing  government  property,  pilfering,  and 
attempting  to  steal  government  property  are  prohibited. 
Violators  are  subject  to  fine,  or  imprisonment,  or  both 
under  Title  17,  United  States  Code,  Crimes,  and  Criminal 
Procedure,  Chapter  67,  Section  1383. 

8.  Seat  belts  must  be  worn  at  all  times. 

9.  Passing  of  busses  loading  or  unloading  is  strictly 
prohibited. 

Backing  guide  policy  —  A  vehicle  will  not  be  backed  up 
unless  the  movement  can  be  made  safely.  When  backing  a 
vehicle,  the  driver  will  use  a  guide  (if  available)  to 
assist  with  backing  maneuver.  If  no  one  is  present  to 
assist,  the  driver  will  walk  around  the  vehicle  to  assure 
that  the  maneuver  can  be  conducted  safely. 


10. 


Safety  Meetings 


The  job  supervisor  shall  hold  a  safety  meeting  with  employees 
before  starting  every  job.  All  employees  shall  be  required  to 
attend  these  meetings.  After  the  original  meeting,  the 
subcontractor  shall  have  a  minimum  of  one  safety  meeting  per  month. 
These  meetings  shall  be  documented  on  a  form  provided  by  Hercules 
and  forwarded  to  the  Hercules  Safety  Department  by  the  5th  of  each 
month . 


Unsafe  conditions  and  unsafe  work  practices  noted  on  the  project 
shall  be  brought  to  the  attention  of  the  workers  as  well  as  the 
proposed  method  for  eliminating  any  further  occurrences.  The 
person  holding  the  meeting  shall  also  discuss  the  work  that  will 
take  place  and  bring  to  the  workers'  attention  any  possible  hazards 
PsJ^taining  to  the  type  of  work  to  be  performed. 


Workers  should  be  encouraged  to  ask  questions  and-  make  safety 
suggestions  at  these  meetings.  When  new  employees  come  on  the  job 
they  shall  receive  the  same  information.  ' 


Safety  Injury  Reporting 


In  the  event  an  injury  should  occur  the  Hercules  Emergency  Medical 
Team  should  be  notified  at  extension  3333.  Each  subcontractor  is 
responsible  for  keeping  an  injury  log.  The  log  must  identify  as  a 
minimum,  name  of  employee,  date  and  time  of  injury,  brief 
description  of  how  injury  occurred,  and  supervisor's  name.  The  loo 
must  be  made  available  to  the  Hercules  Safety  Office. 
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Fire  Protection  for 

'  '  wpr  Tier  SubcootEi 


m 


A  fire  property  by  prev'L'nVfng*"  irts 

?Srrosri«  le  T/efuy"  re^P=e/cr  elibinated. 

TOO  Often,  fire  Pt=t-tion  ie  given  only 

o  PC  -iP-  -•  el^fn“."t'e^“?;e 

Amy  "““"i5i?"j^a“privent  loss  of  life,  injuries,  and  property 
ranare.  Th«  frevention  is  stressed. 

A.  in  case  of  fire  dial  ^^pi'^rPi^rDe^rtie^^ 

no  dialing)  and  report  /ire  coMrol  or 

personnel  will  respond  with  necessary 

prevention  measures. 

B.  Pit®  P°P®P'  the^*tire°”ruc)ts?*”/nd^other  fire 

fire  extinguishers,  “  Iv  'in  case  of  fire. 

protection  devices  are  tor  «e  y  ^ 

™^iss“ron'’fronnhf  stfe?y  ani/or  Fire  Department. 

=  •  ^;;??rgSuh^?s  Oh  Vh^e 

be  the  correct  classification  and  9 

.  ,  ...jvK  ARC  or  SI  TtiinimuiQ  BC 
D.  A  fire  ^11  work  ktes  where  hot  work  is 

rating  is  needed  ,  required.  The  minimum 

performed.  Fire  extinguishers  «erequl^ 

lom^lifnce  'wfth  one  of  the  listed  extinguishers  for  each 
cateaorv: 


Size 

5#  ABC,  or  10#  BC 
10#  ABC,  or  60#  BC 


Category 

In  all  vehicles. 


Protection  should  be  with 
all  gasoline  or  diesel- 
powered  equipment, 
welding  machines, 
compressors,  etc. 


10#  ABC,  60#  BC 


Where  transporting  or 
temporarily  storing  large 
quantities  of  flammable 
or  combustible  liquids. 
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Fire  Prevention  and  Protection  for 
Subcontractnrs  and  Lower  Tier  Subcontractors  cont*d 


size  category 

20#  ABC,  or  120#  BC  Where  transporting  or 

temporarily  storing  large 

quantities  of  flammable 

or  combustible  liquids. 

Use  hand  extinguishers  and  hose  streams  as  follows: 

1.  For  fires  in  materials,  such  as  wood  and  rags  (Class  A) 
use  a  water  type  fire  extinguisher  or  hose  streams. 

2.  For  fires  of  flammable  liquids  (Class  B)  such  as  ether, 
alcohol,  and  oil  use  carbon  dioxide,  dry-chemical  or 
foam-type  extinguishers. 

3.  For  all  electrical  fires  (Class  C) ,  use  carbon  dioxide, 
Halon,  or  dry  chemical  extinguishers.  Never  use  anything 
else.  You  could  be  electrocuted  if  water  is  used. 

4.  For  clothing  fires,  one  should  get  under  a  sprinkler 
system,  safety  shower,  or  roll  on  the  ground.  Never  run. 

5.  In  areas  protected  by  fixed  Halon  extinguishing  systems, 
leave  the  area  immediately  when  the  system  activates. 
Close  doors  behind  you,  if  possible,  as  you  leave. 

E.  Clothing  must  not  be  hung  on  fire  extinguishers  and  sprinkler 
heads.  Access  to  fire  extinguishers  must  not  be  blocked  by 
stored  equipment  and  materials.  Do  not  stack  material  closer 
than  three  (3)  feet  below  sprinkler  heads.  If  you  find  a 
condition  that  may  cause  or  contribute  to  a  fire,  report  the 
condition  to  your  foreman  or  supervisor  immediately. 

F.  When  it  is  necessary  to  have  heat-producing  equipment,  power 
tools,  or  use  a  flame/spark  producing  device  on  the  plant  for 
any  purpose,  obtain  a  hot  work  permit  and  follow  the 
instructions. 

G.  Subject  to  approval  by  the  Safety/Fire  Department,  no  fire  may 
be  lighted  unless  a  fire  extinguisher  is  available,  or  a 
connected  hose  to  a  water  supply  is  rolled  out,  pressurized, 
and  ready  for  use.  A  fire  watch  must  be  standing  by. 
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Fire  Prevention  and  Protectinn  fnr 
Subcontractors  and  Lower  Tier  Subcontractors  pontM 


Whenever  firefighting  equipment  is  used,  report  the  use  to  the 
Fire  Department  for  replacement  or  recharging.  The  equipment 
B»?t  pet  be  returned  to  storage  as  if  in  a  ready  condition 
using,  without  first  being  checked  by  qualified  Fire 
Department  personnel. 

Baled  materials,  skids,  racks,  boxes,  crates,  bags,  packages, 
other  materials  and  equipment,  shall  be  stacked/piled  so  as 
not  to  block  aisles,  exits,  hose  boxes,  fire  extinguishers, 
alarm  boxes,  electrical  lighting  and  power  panels,  valves^ 
Rirg  doors  must  be  kept  clear  and  maintained  Tr|  qr>r>H 
SPPratinq,-.cppdi.tlPn  so  that  they  win  close  readily.  Never 
block  a  fire  door  or  prevent  it  from  closing. 

Handling  Flammable  Liquids: 

1.  Only  NFPA  approved  safety  cans  shall  be  used  for 
dispensing  flammable  liquids. 

2.  Safety  cans  shall  be  painted  red  and  contents  identified 
with  .yellow  letters  as  to  contents. 

Only  small  amounts  of  solvents  shall  be  kept  in  a  ventilated 
room  or  building  and  then  only  with  permission  of  the 
Safety/ Fire  Department  and  area  manager  or  supervisor. 
Approved  designated  storage  cabinets  shall  be  used  for  all 
material  not  needed  for  immediate  use. 

Spills  of  flammable  liquids  must  be  reported  and  cleaned  up  at 
once.  Until  the  spill  is  cleaned  up,  every  precaution  must  be 
taken  to  avoid  striking  a  spark  and  igniting  the  liquid. 
Should  a  leak  or  spill  occur,  immediately  report  the  condition 
to  the  supervisor  in  charge.  SFAAP  Fire  Department  must  be 
notified  immediately  at  extension  3333.  Every  effort  must  be 
taken  to  prevent  an  accumulation  of  flammable  liquids  and 
materials  in  any  building. 

Learn  the  location  of  all  fire  exits  in  your  building.  All 
exits  must  be  unlocked.  These  exits  are  posted  with  a  readilv 
visible  sign.  ^ 

Maintain  good  housekeeping.  Always  remember,  "the  time  to 
fight  a  fire  is  before  it  occurs.”  That  is,  do  not  create  a 
potential  fire  hazard. 

Smoking  is  prohibited  within  the  plant  security  fences  unless 
authorized  by  the  Hercules  Safety/Fire  Department. 


Smoking  anrf  tfeat/Flamy  Prni^iicing  Devices 


Smoking  is  prohibited  except  in  designated  smoking  areas  for 
obvious  reasons.  No  one  is  permitted  to  carry  flame,  heat,  and 
spark  producing  devices  without  a  written  permit  issued  and  signed 
by  a  member  of  the  Safety/ Fire  Department.  A  permit  to  carry  a 
flame  or  spark  producing  device  is  not  a  permit  to  use  the  device. 
^  hot  work  permit  must  be  authorized  for  each  use  of  such  devices. 


The  following  is  the  minimum  requirement  that  must  be  met  to  obtain 
a  hot  work  permit  for  smoking; 

1.  Lighters  for  smoking  shall  be  fixed  electric  type 
attached  to  stationary  structures. 

2.  Smoking  is  not  permitted  anywhere  inside  the  vital  area 
Of  SFAAP  except  in  Hercules  approved  smoking  stations. 

3.  Pocket  lighters,  matches,  and  vehicle  cigarette  lighters 
shall  be  turned  in  at  guard  gates.  If  a  person  finds 
matches  or  other  flame  producing  devices  on  the  plant  or 
on  his  person,  (except  during  a  search) ,  ^  he  shall 
immediately  and  openly  bring  them  to  a  security  police 
officer  or  his  supervisor  without  any  penalty. 


4.  A  validated  Hot  Work  Permit  will  be  displayed  within  each 
smoking  station. 

5.  The  subcontractor  will  equip  each  of  his  smoking  stations 
with  a  sand  filled  butt  can,  a  covered  trash  can,  and  a 
freeze-proof  water  type  fire  extinguisher. 


6.  The  subcontractor  is  responsible  for  housekeeping  within, 
and  adjacent  to,  all  smoking  stations  used  exclusively  by 
his  personnel.  Combustible  materials  are  not  allowed  in, 
or  adjacent  to,  smoking  stations. 

7.  If  a  Hercules  smoking  station  is  designated  for 
subcontractor  use,  the  posted  times  shall  be  observed. 
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The  purpose  of  Hot  Work  Permits  is  to  prevent  fires  and  incidents 
by  controlling  the  use  of  power  driven  tools  and  equipment  which 
produce  heat,  spark,  and  open  flame. 

A  Hot  Work  Permit  is  required  for  the  possession,  transportation, 
and  use  of  heat,  spark,  and  flame  producing  tool  and  equipment  here 
at  Sunflower  Army  Ammunition  Plant. 

Hot  Work  Permits  are  issued  by  the  Hercules  representative  and 
validated  by  a  Hercules  building  supervisor,  Fire/Safety  Department 
and  the  subcontractor  superintendent.  The  tools,  equipment,  and 
job  sites  will  be  inspected  before  the  Hot  Work  Permit  is 
validated.  All  personnel  involved  in  the  execution  of  the  hot  work 
shall  familiarize  themselves  with  the  requirements  established  on 
the  Hot  Work  Permit. 

Validated  Hot  Work  Permits  shall  be  displayed  adjacent  to  the  work 
location.  In  some  cases,  the  person  responsible  for  the  hot  work 
will  be  allowed  to  carry  the  permit  on  his  person. 

The  following  examples  require  a  Hot  Work  Permit: 

a.  Use  of  smoking  station 

b.  Possession  of  approved  safety  matches  in  a  standard  metal 
match  container  and/or  a  sparking  device  at  any  location 
within  the  vital  area 

c.  Welding  and  cutting 

d.  Burning 

e. .  Soldering 

f.  Leading 

g.  Babbitting 

h.  Chipping 

i.  Grinding/polishing 

j .  Sandblasting 

k.  Jackhammering 

l.  Drilling 

m.  Space  heating  equipment 

n.  Internal  combustion  engines,  i.e.,  chain  saws,  air 
compressors 

Fire  pots  (hot  asphalt  kettle)  must  be  located  at  least  fifty  (50) 
feet  from  any  structure  (including  tanks).  Igniting  a  flame  shall 
not  take  place  unless  a  charged  water  hose  or  approved  fire 
extinguisher  is  close  at  hand. 


Hot  Work  Permits  cont*d 


Recognized  fire  prevention  practices  shall  be  observed  and  standard 
fire  extinguishing  equipment  shall  be  maintained  at  or  adjacent  to 
work  locations  covered  by  the  Hot  Work  Permit (s) .  Fire 
extinguishers  must  be  in  good  operating  condition  and  must  be 
recharged  or  replaced  immediately  after  the  extinguisher  has  been 
used.  Fire  hose  and  other  fire  protection  devices  shall  be  used 
only  in  case  of  fire.  Exits  to  fire  doors  must  be  kept  clear  of 
obstructions . 

Extreme  caution  shall  be  exercised  in  welding  operations.  Water  or 
a  suitable  fire  extinguisher  must  be  on  hand.  The  area  shall  be 
free  of  rubbish  and  flamroables.  When  burning  or  welding  overhead, 
a  person  must  be  assigned  to  the  lower  level  to  guard  against  fire 
and  warn  pedestrians.  Electric  arc  welders  must,  wherever 
possible,  use  suitable  screens  to  prevent  exposure  of  other 
personnel  to  the  rays  from  the  arc. 

Before  leaving  a  site  of  welding  or  burning,  the  area  must  be 
surveyed  carefully  by  subcontractor  personnel  to  assure  no 
smoldering  traces  of  fire  exist.  This  check  must  be  done  no 
earlier  than  thirty  (30)  minutes  after  stopping  hot  work. 

Unattended  fires  are  not  permitted.  Tar  pots  and  melting  pots  must 
be  attended  at  all  times  while  in  use.  Oil  stoves,  propane  gas 
heaters  and  other  open  flame  heating  devices  shall  not  be  used 
unless  approved  by  Hercules  Fire/Safety  Department. 

Instructions  written  on  Hot  work  Permits  pertaining  to  life, 
safety,  and  fire  prevention,  shall  be  adhered  to.  Violation  shall 
result  in  the  Hot  Work  Permit  being  revoked  and  work  stopped  until 
the  violation  is  corrected.  Tarpaulins  which  are  used  must  be 
flame-proofed  or  fire  retardant. 

Should  an  unusual  cloud/vapor/ fumes/smoke  be  observed  or  a  strange 
odor  become  evident  during  hot  work,  all  hot  work  shall  stop. 
Personnel  shall  be  evacuated  and  a  Hercules  representative  shall  be 
notified  immediately.  If  any  propellant  or  unfamiliar  material  is 
discovered  during  the  work  effort,  stop  work  immediately  and  notify 
the  Hercules  Safety/Fire  Department  for  additional  cleaning  and' 
instructions. 

Working  Late 

Any  subcontractor  that  is  working  outside  of  the  normal  7-4  working 
hours  or  on  weekends  must  notify  the  Security  and  Fire  Departments 
in  advance.  This  is  so  the  area  may  be  checked  after  work 
completion  for  the  day. 
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r^nfrnl  of  Confined  Space  Entry 


A  confined  space  is  defined  as:  (1)  A  space  which  has  limited 
openTng?  for  entry  and  exit.  (2)  A  space  which  has  unfavorable 
natural  ventilation  which  could  contain  or  produce  dangerous  air 
contaminants.  (3)  A  space  which  is  not  intended  for  continuous 
employee  occupancy.  Generally,  confined  spaces  can  be  categorized 
as  thLe  with  opefi  tops  and  a  depth  that  will  restrict  natural  air 
movement.  Also,  enclosed  spaces  with  very  limited  openings  for 
entry  within  confined  spaces,  mechanical  devices,  such  as  agitators 
and  conveyors,  present  serious  hazards  because  they  could  be 
inad  vert  Brit  ly  activated.  Mechanical  devices  must  db  secured  and 
proven  to  be  de-energized  before  a  confined  space  entry  permit  is 

issued. 


Also,  the  atmosphere  inside  these  spaces  may  present  deficient 
oxygen  due  to  the  lack  of  air  movement  or  the  process,  flammable 
vapors  from  previous  contents ,  or  toxic  substances  from  previous 
contents. 

The  following  are  examples  of  confined  spaces: 

a.  Any  closed  or  open  top  tank  over  four  (4)  feet  deep. 

b.  Tank  car 

c.  Tank  vessels 

d.  Tank  truck 

e.  Reaction  vessel 

f.  Hopper/bin 

g.  Sewer 

h.  Boiler 

i.  Vaporizer 

j .  Flue  chamber 

k.  Fire  box 

l.  Blender 

m.  Pit  in  the  earth 


A  confined  space  permit  will  be  obtained  for  entry  into  a  confined 
space.  Permits  shall  be  signed  at  the  site  of  entry  and  not  in 
areas  isolated  from  the  confined  space.  All  persons  signing  the 
permit  shall  meet  at  the  permit  location  together  and  assure  all  is 
safe  for  the  required  entry. 

The  confined  space  will  be  inspected  jointly  by  the  Hercules 
Fire /Safety  Department,  engineer  in  charge,  operating 
department/building  supervisor  and  the  subcontractor.  When  all  are 
satisfied  that  the  work  can  be  done  safely,  a  confined  space  entry 
permit  will  be  issued.  This  permit  will  be  valid  for  only  the  time 
specified  on  the  permit. 
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Control  of  Confined  Space  Entry  cont*d 


The  initial  test  of  the  atmosphere  for  confined  space  entry  permit 
will  be  performed  by  the  Hercules  Fire/Safety  Department.  This 
will  be  done  as  part  of  the  transfer  of  facilities  to  the 
subcontractor.  Subsequent  to  that,  all  necessary  tests  must  be 
performed  by  the  subcontractor  with  their  equipment. 

The  subcontractor  is  responsible  for  assuring  safe  working 
conditions  for  his  employees.  The  following  is  an  outline  to  be 
used  for  controlling  entry  into  confined  spaces: 

1.  Determine  if  the  work  can  be  performed  without  entry  into 
the  confined  space.  Entry  should  be  made  only  if  the 
work  cannot  be  performed  from  the  outside. 

2.  Personnel  working  in  the  confined  space  will  be  issued 
the  permit. 

3.  Confined  space  entry  permits  are  valid  only  for  entry 
into  confined  spaces  as  outlined  on  the  permit.  No  other 
entries  shall  be  made,  regardless  of  the  proximity  or 
similarity  to  the  approved  confined  space  permit. 

4.  Precautions  and  limitations  must  be  listed  on  the  permit. 
All  personnel  entering  the  confined  space  must  fully 
understand  and  adhere  to  these  precautions  and 
limitations  prior  to  entry. 

5.  The  duration  of  the  permit  must  not  exceed  that  of  the 
job  or  the  employees  workday,  whichever  is  shorter. 

6.  The  permit  shall  be  posted  at  the  point  of  entry  into  the 
confined  space. 

7.  The  supervisory  personnel  in  charge  of  the  confined  space 
to  be  entered  are  responsible  for  preparing  the  confined 
space  for  entry  before  requesting  signatures  on  the 
permit. 

a.  All  inlet  and  outlet  lines  to  tanks  or  vessels, 
except  those  of  air  and  pure  cold  water,  must  be 
disconnected  and  blanked  off  before  entry  can  be 
made  (slip  blinds  are  not  acceptable) . 

b.  Switches  and  mechanical  equipment  must  be  locked 
out  before  entering  the  confined  space.  The 
person (s)  entering  the  confined  space  must  maintain 
possession  of  the  keys  to  the  lockout  devices.  All 
de-energized  equipment  must  be  tested  before  entry. 
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rnnfrni  of  Confined  Space  Entry  contid 


c.  All  flammable,  toxic,  and  corrosive  materials  must 
be  removed  from  the  confined  space.  When  flammable 
gases  are  used  in  a  confined  space  for  welding  or 
cutting,  the  bottles  containing  the  gases  will  not 
be  allowed  in  the  confined  space.  The  hoses 
containing  gases  shall  be,  if  possible,  of 
continuous  length  into  the  confined  space  without 
splices  or  couplings  except  at  the  torch 
connection.  Proper  air  ventilation  will  be 
required  to  remove  welding/cutting  fumes. 

Safety  harnesses  with  lifeline  must  be  worn  by  all  persons  entering 
a  confined  space.  At  all  times,  at  least  one  (1)  employee  must  be 
stationed  outside  of  the  confined  space  when  work  is  being 
conducted  inside  the  confined  space.  This  person  must  be  capable 
and  equipped  for  rescue. 

When  portable  electric  lighting  is  used  in  a  wet  confined  spaceor 
in  electrically  conductive  tanks,  vessels,  and  drums,  the  lighting 
shall  be  operated  at  a  maximum  of  12  volts  to  prevent  potential 
electrocution  of  personnel  in  the  event  of  an  electrical  fault.  A 
ground  fault  interrupter  circuit  will  be  used  in  all  confined 
spaces  requiring  electrical  equipment. 

When  deficient  oxygen  atmosphere  exists,  proper  ventilation  will  be 
provided  by  the  subcontractor. 

All  subcontractors  who  will  be  doing  confined  space  entries  in  the 
course  of  their  contract  are  required  to  submit  a  written  copy  of 
their  confined  space  program  to  the  plant  Safety  Department  prior 
to  starting  work.  If  at  any  time  during  a  confined  space  entry  it 
is  found  that  an  issued  permit  is  being  violated,  this  will  be 
considered  cause  for  the  immediate  revocation  of  the  permit,  and 
all  personnel  will  be  ordered  from  the  confined  space  until  the 
engineer  in  charge  of  the  contract  is  notified.  The  permit  will 
then  be  re“issued  and  the  work  will  be  allowed  to  continue. 

The  SFAAP  Fire  Department  has  been  designated  as  the  In  Plant 
Rescue  Team,  they  are  to  be  notified  of  any  confined  space 
emergency  immediately,  so  delay  is  avoided  in  response.  They  will 
assume  complete  control  of  the  rescue  effort. 
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FlPftrical  Lockout/Tagout 


All  ecjuipinent  and  energy  sources  shall  be  locked  or  bagged  oub  when 
repairs  are  being  made. 

Where  mulbiple  crafbsmen  are  involved,  separabe  padlocks  and  keys 
musb  be  independenbly  mainbained  bo  avoid  inadverbenb  acbivabion  of 
bhe  circuib  breaker  or  disconnecb  swibch.  The  person (s)  doing  bhe 
work  shall  keep  bhe  keys  bo  bhe  locks  while  performing  such  work. 

Elecbrical  circuib (s)  musb  be  de-energized  and  locked  oub  before 
bhe  work  can  begin. 

All  mechanical  apparabus  musb  be  blocked  or  locked  out  to  prevent 
activation  before  work  can  proceed. 

All  extension  cords  and  temporary  wiring  must  meet  requirements  as 
set  forth  by  the  National  Electrical  Code  (NEC) .  Extension  cords 
must  be  checked  before  each  use  and  damaged  cords  shall  be  repaired 
or  replaced  immediately.  Protect  extension  cords  and  wiring  from 
external  sources,  such  as  being  walked  or  driven  over,  pinched  in 
doors,  cut  or  subject  to  impact. 

Know  the  location  of  electrical  circuits  before  beginning  work, 
such  as  drilling,  jackhammering  or  excavating  to  prevent  accidental 
contact,  mnderaround  electrical  circuits  are  encapsulated  in  red 
concrete. ) 

Whenever  using  electrical  hand  tools  in  a  damp  environment  a  ground 
fault  interrupter  circuit  shall  be  used. 

Two  persons  must  be  present  at  all  times  when  work  is  performed  on 
2400  volt  and  above  systems  (transformer  substations,  substation 
switch  houses,  overhead  distribution  lines,  etc.).  In  an 
emergency,  the  second  man  would  provide  immediate  help  or  place  a 
call  for  assistance  if  necessary. 

All  subcontractors  are  required  to  follow  OSHA  guidelines  for 
lockout /tagout.  A  violation  of  these  rules  will  be  cause  for 
stopping  the  work  immediately.  The  engineer  in  charge  and  the 
Safety  Department  will  meet  with  the  job  superintendent  prior  to 
allowing  the  work  to  continue. 


F.Yravflting  and  Trenching 


Local,  State,  and  Federal  regulations  shall  be  followed  in  all 
excavating  operations.  Before  opening  excavations,  all  utilities 
shall  be  located  and  identified.  All  excavations  within  five  (5) 
feet  of  utilities  shall  be  performed  by  hand  excavation  unless 
these  utilities  are  being  relocated  and  are  disconnected  (not  in 
service. ) 

The  walls  and  faces  of  trenches  five  (5)  feet  and  deeper,  and 
excavations  that  expose  employees  to  danger  from  moving  ground  or 
cave-in  shall  be  guarded  by  a  shoring  system,  sloping  the  sides  of 
the  excavation  to  the  angle  of  repose  or  by  using  equivalent  means, 
meeting  OSHA  requirements,  and  approved  by  the  Hercules  Engineering 
Department  or  the  Safety  Department. 

Trenches  four  (4)  feet  deep  or  more  shall  have  adequate  means  of 
exit,  such  as  ladders  or  steps  located  so  that  there  is  no  more 
than  twenty-five  (25)  feet  of  lateral  movement. 

In  excavations  that  employees  are  required  to  enter,  excavated  or 
other  material  shall  be  stored  and  retained  a  minimum  of  at  least 
two  (2)  feet  from  the  edge  of  the  excavation. 

Daily  inspections  of  excavations  shall  be  made  by  the  subcontractor 
superintendent.  If  evidence  of  possible  cave-ins  or  slides  is 
apparent,  all  work  in  the  excavation  shall  cease  until  the 
necessary  precautions  have  been  taken  to  safeguard  the  employees. 
Additional  inspections  of  excavations  shall  be  made  by  the 
qualified  subcontractor  employee  after  every  rainstorm  or  other 
disturbance  to  prevent  and  guard  against  slides  and  cave-ins. 

Excavations  and  trenches  must  be  adequately  barricaded  and 
identified.  Warning  devices  must  be  placed  by  excavations  and 
trenches  to  provide  sufficient  warning. 


Lifting  and  Material  Handiin?  Equipment 


All  lifting  and  material  handling  equipment  shall  be  inspected 
annually  by  a  competent  person  and  meet  OSHA  requirements  before 
entry  is  allowed  onto  Sunflower  Army  Ammunition  Plant. 

All  lifting  and  material  handling  equipment  shall  have  a  properly 
operating  fire  extinguisher  available  for  use. 

Only  authorized  personnel  shall  be  permitted  to  operate  lifting  and 
material  handling  equipment.  All  equipment  shall  be  inspected 
prior  to  use  each  day. 

Only  one  person  should  be  designated  to  give  hand  signals  to  the 
crane  operator.  If  the  person  giving  hand  signals  cannot  maintain 
visible  contact  with  the  crane  operator  then  radio,  telephone,  or 
a  visual  and  electrically  operated  audible  system  shall  be  used 
when  the  distance  between  the  signal  person  and  operator  is  more 
than  one  hundred  (100)  feet  and  visual  contact  cannot  be 
maintained. 


Cranes  are  not  allowed  to  operate  within  ten  (10)  feet  of  overhead 
power  distribution  lines.  (See  chart  below.)  Assume  every 
electrical  line  is  energized. 


Equipment  cannot  come  within  the  following  minimum  clearance  from 
energized  overhead  lines,  or  the  equipment  must  be  blocked  to 
ensure  that  no  part,  including  cables,  come  within  the  following 
minimum  clearances: 


Power  Line  (KV) 

50  or  under 
51-200 
201-300 
301-500 


Required  Minimum  Clearance  (Feet) 
10' 

15' 

25' 

35' 


A  notice  of  the  minimum  required  clearance  shall  be  posted  at  the 
operating  position  of  the  equipment,  legible  at  twelve  (12)  feet. 

All  outriggers  must  be  down  and  on  stable  footings  before  making  a 
lift.  Vehicles  used  for  transporting  materials  and  personnel  shall 
not  be  parked  so  as  to  obstruct  access  to  and  from  the  facilities 
except  as  required  for  unloading  and  loading  of  equipment  and 
materials. 


Never  grease,  oil,  or  service  a  crane  while  it  is  in  operation. 
Cranes  will  not  be  allowed  to  operate  with  fuel  or  hydraulic  leaks. 
All  guards  for  gears,  belts,  shafts,  exhaust  systems,  etc.  shall  be 
in  place. 
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m 

Lifting  and  Material  Handling  Equipment  cont*d 


All  loads  must  be  properly  rigged  before  the  lift  is  allowed. 
Never  perform  a  lift  or  swing  a  load  over  personnel.  Riding 
material  and  crane  hooks  is  strictly  prohibited. 

At  any  time  personnel  are  to  be  lifted  on  a  crane  or  other  lifting 
device,  a  pre-lift  inspection  shall  be  performed  by  the 
subcontractor  in  accordance  with  CFR  29  Part  1926.550(9)  of  the 
equipment,  and  personnel  protective  devices  that  will  be  used. 
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Ladders  and  Scaffolds 


Ladders  must  be  inspected  before  each  use.  Ladders  with 
damaged/nissing  rungs  or  steps,  damaged/ split  side  rails,  faulty  or 
defective  construction  shall  be  removed  from  service  and  tagged 
defective. 

Metal  ladders  shall  not  be  used  where  there  is  a  possibility  of 
electrical  contact.  Job  built  ladders  shall  be  constructed  in 
compliance  with  OSHA  Regulations. 

The  top  of  ladders  shall  extend  at  least  thirty-six  inches  (36") 
above  a  landing  when  being  used  to  gain  access  to  platform  and 
roofs. 

All  straight  and  extension  ladders  are  to  be  equipped  with  nonslip 
feet.  *If  the  ladder  cannot  be  properly  positioned,  secure  it  by 
external  means  or  have  someone  man  the  base  to  steady  the  ladder. 

Safety  belts  must  be  worn  when  working  on  straight  or  extension 
ladders  when  the  work  involves  reaching,  pushing,  pulling,  or 
action  which  may  dislodge  a  person  from  the  ladder.  Stepladders 
over  twelve  (12)  feet  tall  shall  be  held  by  a  ladder  tender  or  tied 
off  at  the  top. 

The  top  section  of  an  extension  ladder  shall  not  be  used  separately 
as  a  straight  ladder.  Stepladders  shall  not  be  used  as  straight 
ladders. 

The  top  step  or  platform  of  a  step  ladder  shall  not  be  used  for 
standing.  When  climbing  or  descending  ladders,  employees  shall 
face  the  ladder  and  use  both  hands  for  support.  Always  use  both 
hands  while  climbing  a  ladder.  Never  carry  unsecured  equipment  or 
tools  while  climbing  or  descending  a  ladder,  use  a  rope  to  raise 
and  lower  equipment  or  tools. 

All  scaffolding  must  meet  the  requirements  set  forth  by  OSHA 
guidelines.  All  scaffolds  must  be  erected  on  a  firm,  plumb 
foundation  adequate  to  support  the  intended  load.  Bracing  must  be 
in  place  before  loading  takes  place.  Platforms  must  be  planked 
solid.  Top  rails,  mid-rails,  and  toe  boards  must  be  in  place  . 
before  work  on  the  scaffold  can  proceed.  All  components  of  a 
scaffold  must  be  inspected  prior  to  use  and  defective  parts  removed 
from  use.  All  scaffolding  shall  be  secured  to  adjacent  structures 
wherever  possible. 


♦Change  1  -  1/26/90 
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Ladders  and  Scaffolds  cont*d 


Signs  shall  be  provided  on  lower  levels  of  scaffold  stating  '‘Danger 
-  Overhead  Work."  Overhead  protection  shall  be  erected  on 
scaffolds  when  there  is  a  possibility  of  objects  being  dropped  from 
above . 

A  ladder  shall  be  used  to  gain  access  to  the  work  platform  unless 
the  scaffold  has  a  built-in  ladder.  Do  not  climb  the  bracing. 

When  working  from  a  suspended  scaffold,  a  safety  harness  must  be 
worn  at  all  times  and  the  lifeline  must  be  independent  from  the 
scaffold  suspension. 

Personnel  working  on  the  exterior  of  equipment  or  facilities,  where 
a  platform  or  scaffolding  cannot  be  economically  or  practically 
installed,  shall  wear  a  safety  harness  secured  to  the  structure. 
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Floors.  Wall  Openings,  and  Stairways 


Barricades  shall  be  provided  by  the  subcontractor  for  floor/roof 
openings^  trenches,  and  excavations.  Roof  edge  barricades  shall  be 
provided  for  personnel  working  on  roofs. 

All  floor  openings  shall  be  protected  with  standard  guardrails  or 
covers  that  cannot  be  displaced. 

All.  barricades  shall  meet  OSHA  height  and  side  loading 
requirements . 

Stairways  shall  be  kept  clear.  Do  not  dispose  of  or  store  material 
in  stairways.  Materials  shall  not  be  dropped  through  a  floor  or 
wall  opening  without  prior  approval  from  the  Hercules  Safety 
Department.  Stairways  shall  have  well-braced  handrails. 

Guard  railings  removed  for  material  handling  shall  be  replaced 
immediately  upon  completion  of  the  task. 

Escape  chutes  are  for  emergency  use  only  and  are  not  intended  for 
any  other  use.  Do  not  store  material  in  or  around  escape  chutes. 
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Hand  and  Power  Tools 


Inspect  all  tolls  before  use.  Defective  tools  shall  be  removed 
from  service.  Use  tools  that  are  designed  for  the  particular  task 
intended.  Never  use  a  tool  for  the  wrong  application,  e.g.,  a 
crescent  wrench  to  hammer  a  nail.  Do  not  use  tools  with  mushroomed 
heads,  sloppy  or  loose  connections,  split,  or  broken  handles. 

Check  all  electrical  tools  for  proper  grounding.  Make  sure 
insulation  is  good  and  cords  are  not  frayed.  De-energize  all 
machines  and  unplug  all  portable  tools  before  making  adjustments  or 
attachment  changes.  Never  remove  guards  or  safety  devices. 

Air  powered  tools  shall  have  safety  pins,  wires,  or  retainers  on 
all  connections.  Compressed  air  shall  not  be  used  for  the  cleaning 
of  clothing. 

Portable  power  generators  and  welding  machines  must  be  internally 
grounded. 

Tools,  equipment  and  materials  shall  not  be  thrown  from  one 
employee  to  another  nor  dropped  from  one  level  to  another. 
Transfer  shall  be  from  hand-to-hand  or  by  handline. 

When  using  woodworking  machines  or  saws,  use  guards  and  push  sticks 
when  appropriate. 

Inspect  abrasive  wheels  for  cracks,  chips,  or  other  defects  before 
each  use. 

Suspend  cords  and  hoses  over  aisles  where  they  will  not  pose 
tripping  hazards;  if  laid  across  floors,  protect  them  with  wooden 
strips  or  special  raceways. 

All  electrical  tools  will  be  de-energized  at  the  end  of  each 
workday. 

Remember  the  four  basic  rules  for  hand  tool  safety. 

A.  Select  the  right  tool  for  the  job. 

B.  Keep  tools  in  good  condition. 

C.  Use  tools  properly. 

D.  Keep  tools  in  a  safe  place. 
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Personal  Protective  Eouipmpnf 


Hercules  has  no  obligation  to  provide  protective  clothing/ equipment 
to  the  subcontractor  unless  the  subcontract  specifically  so 
provides.  ^ 


Personal  protective  equipment/clothing  shall  be  inspected  regularly 
and  maintained  in  good  condition.  Unsafe  and  defective  personal 
protective  equipment/clothing  shall  not  be  used.  Subcontractor 

personnel  shall  be  trained  in  the  proper  care/use  of  personal 
protective  equipment.  P«irsonaj. 

Hard  hats  meeting  requirements  of  ANSI  Z89.1  and  Z89.2  are  required 
for  all  operations  at  Sunflower  Army  Ammunition  Plant.  Bump  caps 
are  not  permitted.  ^  ^ 

Proper  eye  and  face  protection  meeting  the  requirements  of  ANSI 
Z87.1  are  required  for  all  operations  or  visiting  the  job  site. 
Sunglasses  are  not  accepted  as  a  substitute  for  safety  glasses. 
Proper  shielding  shall  be  provided  by  the  welder  operator  to 
prevent  exposure  to  operating  and  construction  service  personnel. 
Adequate  warning  signs  shall  be  in  place  to  warn  personnel  of  the 
welding  hazard. 

protection  shall  be  used  meeting  the  requirements  of  ANSI 
Z24.22  when  performing  work  that  creates  excessive  noise. 
Excessive  noise  is  defined  as  84  dba  or  greater.  Examples  of 
tools/ equipment  requiring  hearing  protection  include,  but  are  not 
limited  to,  the  following:  jackhammer,  impact  wrench,  chain  saw 
concrete/brick  saw,  steel  cut-off  saw,  air  chisel,  lawn  mowers, 
gasoline  weed  eaters,  crane,  dozer,  rotary  hammer  drill,  and  air 
arch  cutting. 


Proper  foot  protection  meeting  the  requirements  of  ANSI  Z41.1  is 
required  for  all  operations.  Soft  soled  and  tennis  shoes  even  if 
approved  by  ANSI  are  not  allowed. 


Respiratory  protection  shall  be  used  in  areas  as  defined  by  the 
Hercules  Safety  Representative  or  when  feasible  engineering  or 
administrative  controls  are  not  effective  in  controlling  toxic 
substances.  Respiratory  protective  devices  shall  be  provided  by 
the  subcontractor  and  shall  meet  the  requirements  of  ANSI  288.2 
Respirators  shall  protect  against  the  specific  contaminant  to  which 
tne  employee  may  be  exposed. 


Appropriate  clothing  must  be  worn  on  the  job. 
the  protection  of  a  shirt  and  long  pants, 
shirts  and  shorts  are  not  allowed. 


Do  not  work  without 
Tank  top,  sleeveless 
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14.3  ATTACHMENT;  First  Aid  Instructions  for  TVA  Employees 


Lead  Uptake 


Sunflower  AAP,  KS 


FIRST-AID 

INSTRUCTIONS 

For 

TVA  Employees 


TENNESSEE  VALLEY  AUTHORITY 
Division  of  Medical  Services 
1986 
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biting  his  tongue. 

Do  not  ntteiiipt  to  hold  patient  still.  Protect  hi:u  fr(un  injury 
he  thrashes  about. 

(live  nol  liing  by  nioul  ii. 

Hrb'i  to  physician. 
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On  Surface  of  the  Membrane  Lining  the  Eyelid: 

I’ull  the  Iciwer  Hd  down  gently  and  look  for  the  speck. 

(Continued  I 
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(live  lukewarm  water  hy  mouth  to  help  flush  out  stomach. 

Trent  for  shock.  (See  paj;e  13.)  SHOCK 

Refer  to  a  physician  H)IJX)WINC5  INJUItY: 
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(Figure  6)  utes  thereafter. 


Lead  Uptake 


Sunflower  AAP,  KS 


J.S.  ARMY  ACCIDENT  REPORT 
instructions 


Gsncrai.  T  )C  uivi  ndviriQ  (tm  account  ntusi 
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:^ocs  not  mcitice  oays  nusouauca. 

24  SUito  me  esnmateo  ior  aoluan  numoef  c' 
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OI  mmry  receivea  (sema  ontv  me  most  senousi 
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-b  i^^rovioo  a  Simoie  CxuMnsiton  ul  trc 
nisiakeis)  c’’  ^ow  me  acuvhv  or  task  was 
jcnormeo  meofreenv  i3  g  .  SGT  Smitn 

'^orooerrv  oaCMeO  fits  V9t5  truCM  w/mOUf  8 
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lead  uo  io  ano  caused  me  acciocnt.  Exuiam  now 
and  wnv  me  acooeni  occurred,  aiso  xiuiuae 
loiormaoon  roowred  Iront  Blocks  1 0  ano  p  / 

SECTION  f  •  Corrective  Acuon  and 
Command  Review 

Note;  Tne  levci  of  corrvnano  review  tComoanv 
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1.0  PROCESS  DESCRIPTION 

This  practice  defines  the  process  for  investigating  serious  accidents  in 
TVA  including  initial  accident  notification,  assignment  of  an 
investigation  team,  conduct  of  investigation,  reporting,  communication  of 
findings  and  recommended  solutions,  and  follow-up  activities. 

2 . 0  OBJECTIVE 

The  objective  is  to  ensure  that  a  thorough  investigation  is  conducted  by- 
establishing  the  facts  related  to  the  accident,  determining  the  factors 
that  caused  or  contributed  to  the  accident,  and  determining  the  actions  to 
prevent  a  recurrence.  The  objective  is  not  to  place  blame  on  individuals 
or  organizations  but  rather  to  identify  why  failures  occur  and  to  ensure 
appropriate  corrective  actions . 

3.0  EVALUATION  CRITERIA 

3.1  The  Designated  Agency  Safety  and  Health  Official  (DASHO)  shall  review  each 
serious  accident  investigation  to  ensure  that  all  steps  in  the  process  are 
completed,  the  investigation  adequately  identifies  contributing  factors/ 
causes,  and  recommended  solutions  are  implemented  to  prevent  a  recurrence. 

4 . 0  REFERENCES 


Title  29,  Code  of  Federal  Recrulations,  Part  1960,  "Basic  Program  Elements 
for  Federal  Employee  Occupational  Safety  and  Health  Programs  and  Related 
Matters,"  {defines  "serious  accidents"  and  establishes  reporting 
rec[uirements  for  accidents  defined  as  serious)  . 

TVA  Safety  Program  -  Management  Practice/Reporting  and  Investigating 
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PROCEDURE 


Event  (Activity  Box  Al) 


This  practice  applies  to  all  serious  accidents  that  result  in  any  of 
the  following  occurrences.  EXCEPTION- -Radiological  control  and  nuclear 
operational  safety  incidents  subject  to  other  specific  reporting  and 
investigation  requirements  are  investigated  by  TVA  Nuclear  (TVAN)  as 
required  by  applicable  procedures. 


6.1.1 


Serious  Work-Related  Events 


6. 1.1.1 


A  fatality  or  in-patient  hospitalization  of  three  or  more  TVA  employees 
within  30  days  of  an  accident. 


6. 1.1. 2  Accidental  damage  to  TVA  property  with  an  estimated  value  of  $250,000 
or  more  excluding  operating  losses . 

6. 1.1. 3  Any  event  which  under  slightly  different  circumstances  would  have  met 
the  criteria  in  6.1.1.1  or  6. 1.1.2  or  may  meet  these  criteria  in  time. 
An  accident  will  be  defined  as  serious  under  this  provision  upon 
agreement  by  the  DASHO  and  the  senior  vice  president,  vice  president, 
or  senior  company  officer, 

6.1.2  Other  Serious  Events  (require  notification  but  not  investigation  in 
accordance  with  this  procedure) 

6. 1.2.1  TVA  employee  fatality  occurring  during  nonwork  status. 

6. 1.2. 2  Serious  accident  involving  contractor  employees. 

6. 1.2. 3  Fatalities  to  members  of  the  public  on  TVA  property. 

6.2  Decision  Diamond  D1 


For  serious  work-related  events  go  to  paragraph  6.4.  For  other  serious 
events  go  to  paragraph  6.3. 

Notification  of  Other  Serious  Events  (Activity  Box  A2) 

Other  serious  events  as  defined  under  paragraph  6.1.2  shall  be 
immediately  reported  by  the  senior  site  manager  to  the  appropriate 
senior  vice  president,  vice  president,  or  senior  company  officer  and 
the  Program  Manager,  Labor  Relations  and  Safety  (LR&S)  (see  attachment 
7.1  for  telephone  numbers)  .  The  senior  vice  president,  vice  president, 
or  senior  company  officer  will  ensure  that  the  Board;  appropriate 
company  officer;  and  Senior  Vice  President,  Communications,  are 
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notified.  However,  these  events  are  not  required  to  be  investigated  in 
accordance  with  this  procedure. 

6.4  Notification  of  Serious  Work-Related  Events  (Activity  Box  A3) 

6.4.1  The  senior  manager  at  the  site  of  the  accident  shall: 

6. 4. 1.1  Immediately  notify  the  senior  vice  president,  vice  president,  or  senior 
company  officer  and  the  Program  Manager,  LR&S,  as  rec^ired  in 
attachment  7.1.  The  notification  shall  include  the  accident  location, 
time  of  the  accident,  name(s)  of  the  individual (s)  involved,  the  extent 
of  the  injuries,  the  name  and  telephone  number  of  a  contact  person,  and 
a  brief  description  of  the  occurrence.  The  Program  Manager,  LR&S,  must 
be  notified  as  soon  as  possible  so  TVA  can  comply  with  the  OS  HA  eight- 
hour  reporting  requirement . 

6. 4. 1.2  Secure  the  accident  scene  to  prevent  any  disturbance  of  the  evidence 
and  to  protect  people  and  property  from  any  hazards,  associated  with  the 
accident  until  the  scene  is  released  by  the  Accident  Investigation  Team 
(AIT)  chairperson. 

6. 4. 1.3  Identify  all  witnesses  to  the  accident  and  obtain,  where  possible, 
preliminary  witness  statements.  Witnesses  should  only  be  asked  to 
state  what  happened  in  obtaining  factual  information  concerning  the 
accident.  Other  detailed  questions  will  be  asked  by  the  AIT. 

6. 4. 1.4  Photograph,  if  possible,  the  accident  scene. 

6.4.2  The  senior  vice  president,  vice  president,  or  senior  company  officer 
will  notify  the  TVA  Board  and  the  appropriate  company  officer  (see 
attachment  7.1) 

6.4.3  The  Program  Manager,  LR&S,  makes  the  notifications  listed  in  attachment 


6.5  Media  Spokesperson  (Activity  Box  A4) 

6.5.1  The  Senior  Vice  President,  Communications,  will  select  a  spokesperson 
to  deal  with  the  press  and  other  members  of  the  public  during  the 
accident  investigation  process.  This  person  will  serve  as  liaison 
between  the  AIT  and  the  media  for  release  of  additional  information. 

The  "Accident  Report"  iparagraph  6.8.2)  may  be  released  to  the  media 
after  senior  vice  president,  vice  president,  or  senior  company  officer 
review  and  approval.  After  release  of  the  report,  the  AIT  chairperson 
will  be  available  to  the  media  to  answer  questions . 


6.5.2 
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6.6  AIT  Appointment  (Activity  Box  A5) 

LR&S  will  maintain  a  list  of  several  managers  (PGIO  level  and  above) 
from  each  line  organization  chat  are  trained  in  acciaent  investigation 
methodology.  Managers  on  this  list  should  also  have  a  knowledge  of 
quality  improvement  techniques. 

6.6.2  Membership 

The  DASHO,  in  consultation  with  the  senior  vice  president  vice 
president,  or  senior  company  officer  of  the  organization  where  the 
serious  accident  occurred,  will  appoint  an  AIT  to  inclu  e: 

6621  One  line  manager  from  within  the  organization  where  the  accident 

occurred  other  than  the  facility  where  the  accident  ^ 

manager  will  be  selected  as  the  chairperson.  This  manager  will 
the  list  of  trained  managers  discussed  under  6.6. 

6. 6. 2. 2  TWO  line  managers  from  the  facility  where  the  accident  occurred. 

6. 6. 2. 3  The  safety  manager  from  the  organization's  central  staff. 

6624  TWO  line  managers  from  organizations  other  than  where  the  accident 
occurred.  At  least  one  of  these  managers  will  be  selected  from  the 
list  of  trained  managers  discussed  in  6.6.1. 

c  cr  a  r-ecresentative  for  the  DASHO.  In  addition  to  responsibilities  as  a 

this  individual  provides  advice  relative  to  interpretation 
nf  this  oractice  and  provides  expertise  relative  to  accident 
investigation  techniques.  This  team  member  will  represent  the  DASHO 
during  the  investigation  process. 


6.6.3  Advisors 

6  6  3  1  A  representative  from  the  General  Counsel  (GC) .  This  individual 

provides  advise  and  expertise  on  legal  aspects  of  the  investigation. 

6. 6. 3. 2  If  preliminary  evidence  indicates,  the  AIT  chairperson  may  request 
assistance  from  the  Inspector  General's  (IG)  office. 

6  6.3.3  If  preliminary  evidence  in  a  fire  indicates  arson,  the  AIT  chairperson 
will  request  assistance  from  the  TVA  Police. 

6634  Others  with  appronriate  expertise  as  needed,  such  as  engineers,  fire 
urotection  engLeers,  etc.  If  the  service  of  advisors  are  secured  to 
‘assist  in  the  investigation,  they  will  perform  tasks  delegated  by  the 
chairperson.  They  will  provide  results  of  studies,  tests. 
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6.7 

6.7.1 

6. 7. 1.1 

6. 7. 1.2 

6. 7. 1.3 


examinations,  etc.,  to  the  chairperson  and  be  prepared  to  answer 
questions  by  the  AIT . 

conduct  of  the  Investigation  (Activity  Box  A6) 

The  scope  of  the  investigation  will  include: 

A  complete  determination  and  thorough  analysis  of  the  facts, 
circumstances,  and  conditions  related  to  the  accident. 

The  factors  that  caused  or  contributed  to  the  accident. 

An  evaluation  and  determination  of  the  actions  necessary  to  ensure  this 
accident  (or  similar  type  accident)  does  not  recur. 


6. 7. 2. 2 


6. 7. 2. 3 


g  ^  7  2  Investigation  Methodology 

6. 7. 2.1  The  AIT  will  report  to  the  accident  scene  as  soon  as  possible  but  in  no 
case  later  than  the  day  following  the  accident. 

The  AIT  chairperson  will  brief  team  members  on:  (1)  the  purpose 

scope  of  the  investigation,  formats,  time  constraints,  etc.,  (2)  back- 
around  and  preliminary  details  of  the  accident,  (3)  status  of  the 
accident  scene  (security,  existing  hazardous  conditions,  necessary- 
precautions,  personal  protective  equipment  needed,  operational  needs 
for  the  investigation,  etc.),  and  (4)  arrangements  for  clerical  and 
other  administrative  support. 

The  AIT  will  use  analytical  techniques,  such  as  the  TQM  six-step 
problem  solving  methodology.  Event  Critique  and  Root  Cause  Analysis, 
Fault  Tree  Analysis,  and  Management  Oversight  and  Risk  Tree  (MORT)  ,  in 
arriving  at  its  opinions  and  recommended  solutions.  Whatever  technique 
used  should  look  at  both  programmatic  and  physical  causes  related  to 
the  accident.  Specific  additional  instructions  may  be  given  to  the  AIT 
by  the  senior  vice  president,  vice  president,  senior  company  officer, 
or  the  DASHO . 

All  evidence  should  be  secured  and  maintained  as  part  of  the  accident- 
investigation  file  and  classified  as  administratively  confidential. 

Interviews  will  be  taped  and  later  transcribed  and/or  a  court  reporter 
may  be  used.  If  there  is  any  question  about  whether  an  injured 
employee  can  be  interviewed.  Health  Services  shall  be  consulted.  A1 
interviews  are  considered  confidential  by  TVA. 


6. 7. 2. 4 


6. 7. 2. 5 


6.8 


Reports  (Activity  Box  A7) 

The  Accident  Report  shall  be  completed  by  the  AIT  within  five  working 
days  of  the  occurrence.  This  report  contains  only  factual  information 
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and  can  be  released  for  public  information  (see  Attachment  7.2  for  an 
example  Accident  Report  cover  and  distribution) . 

6.8.2.  The  AIT  is  responsible  for  completing  the  form  TVA  18120, 

Injury/ illness  Investigation  Report,  within  six  working  days.  If 
necessary,  the  18120  will  be  revised  to  include  causal  information  that 
was  not  available  when  the  18120  was  first  submitted  to  LR&S. 

6.8.3  The  "Accident  Analysis  Report"  (2d  report)  shall  be  completed  by  the 
AIT  within  30  working  days  of  the  occurrence.  If  30  working  days  is 
not  feasible,  a  time  extension  must  be  approved  by  the  senior  vice 
president,  vice  president,  or  senior  company  officer  and  the  DASHO. 

This  report  will  provide  an  in-depth  analysis  of  the  accident  to 
identify  all  root  causes  and  contributing  factors.  The  analysis  will 
consider  all  possible  physical  and  programmatic  causes.  This  report 
includes  the  final  listing  of  opinions  and  recommended  solutions.  This 
report  is  administratively  confidential  (see  Attachment  7.3  for  an 
example  Accident  Analysis  Report  cover  and  distribution) . 

6,9  Management  and  Employee  Briefings  (Activity  Box  A8) 

6.9.1  The  AIT  chairperson  will  provide  copies  of  the  accident  analysis  report 
to  the  senior  vice  president,  vice  president,  or  senior  company 
officer;  DASHO;  and  Manager,  Safety.  A  briefing  will  be  scheduled  to 
present  the  results  of  the  investigation.  At  the  discretion  of  the 
senior  vice  president  and  DASHO,  they  may  invite  others  as  appropriate. 

6.9.2  As  soon  as  possible  following  the  briefing  in  6.9.1,  the  senior  vice 
president,  vice  president,  or  senior  company  officer;  DASHO;  Manager, 
Safety;  and  the  AIT  chairperson  will  brief  the  affected  senior  company 
officer  if  not  included  in  the  briefing  in  6.9.1. 

6.9.3  As  soon  as  possible  following  the  briefing  in  6.9.2,  the  senior  vice 
president,  vice  president,  or  senior  company  officer;  DASHO;  and  the 
AIT  chairperson  will  brief  the  Executive  Committee. 

6.9.4  The  senior  vice  president,  vice  president,  or  senior  company  officer 
will  send  copies  of  the  final  report  to  the  Chief  Operating  Officer; 
Chief  Administrative  Officer;  President,  TVAN;  the  senior  manager  at 
the  site  where  the  accident  occurred;  the  GC;  Manager,  Safety;  and  the 
DASHO.  The  DASHO  will  ensure  that  the  agency  health  and  safety 
committee  is  briefed  on  the  accident  at  the  next  scheduled  meeting. 


The  senior  vice  president,  vice  president,  or  senior  company  officer 
will  ensure  that  managers  and  employees  at  the  facility  where  the 
accident  occurred  are  briefed  on  the  investigation  results  within  60 
working  days  of  the  occurrences.  If  investigation  results  are 
applicable  to  other  TVA  employees,  additional  briefings  may  be 
scheduled  as  necessary. 


6.9.5 
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6.10  Share  Information  and  Implement  Recommended  Solutions  (Activity  Box  A9] 


6.10.1  The  senior  vice  president,  vice  president,  or  senior  company  officer 
will  assign  responsibilities  for  implementing  and  following  up  on 
recommended  solutions  to  ensure  efficient  and  timely  implementation. 
The  senior  vice  president  of  all  TVA  organizations  will  review  the 
recommended  solutions  and  be  responsible  for  replication  of  corrective 
actions  as  appropriate  within  their  organization.  The  DASHO  will  be 
responsible  for  monitoring  this  effort. 


6.10.2  The  senior  vice  president,  vice  president,  or  senior  company  officer 
will  ensure  that  preliminary  findings  and  recommended  solutions  that 
might  be  applicable  to  other  TVA  facilities  and  work  locations  are 
promptly  disseminated  throughout  the  agency.  The  DASHO  will  provide 
assistance  as  needed  and  monitor  related  activities  to  ensure  adequate 
sharing  of  information. 

6.11  OSHA  Report  (Activity  Box  AlO) 

The  DASHO  shall  provide  OSHA,  Office  of  Federal  Agency  Programs,  with  a 
briefing  of  the  accident  investigation.  This  briefing  shall  include: 
date/time  of  accident;  agency/establishment  name  and  location;  accident 
consequences;  a  description  of  the  operation,  accident,  causal  factors; 
and  agency  corrective/preventive  actions. 

6.12  Advise  Business  Council  (Activity  Box  All) 

The  senior  vice  president,  vice  president,  or  senior  company  officer 
will  advise  the  Business  Coxmcil  of  agencywide  implications  or  any 
program  deficiencies  identified  by  the  investigation. 

6.13  Accident  Investigation  Records  (Activity  Box  A12) 

6.13.1  After  completing  the  investigation  and  briefing,  the  AIT  chairperson 
will  send  all  accident  investigation  materials  to  Safety,  Program 
Operations,  MPB  IB,  Muscle  Shoals,  AL  35662-1010. 

6.13.2  Safety,  Program  Operations,  will  retain  all  original  AIT  investigation 
documentation  in  TVA’s  serious  accident  repository  file.  Release  of 
any  part  of  the  accident  file  will  require  DASHO  authorization. 

6.14  Follow-up  on  Recommended  Solutions  (Activity  Box  A13,  and  Decision 
Diamond  D2) 


The  DASHO,  as  part  of  corporate  oversight  responsibility,  will 
periodically  follow-up  on  AIT  recommended  solutions  until  all  are 
completed,  as  well  as  assess  the  effectiveness  of  this  practice. 


TENNESSEE  VALLEY  AUTHORITY 


TVA  SAFETY  PROGRAM  -  MANAGEMENT  PRACTICE/ 
SERIOUS  ACCIDENT  INVESTIGATION 


PROCEDURE  NUMBER 

TVA/DASHO/ STD/ALL/x . X 


V.  0 


ISSUE 

xx/xx/xx 


PAGE  10  OF  13 


ATTACHMENTS 


Serious  Accident  Notification  Contact  List 
Example,  Accident  Report  Cover  and  Distribution 


Example,  Accident  Analysis  Report  Cover  and  Distribution- 


TENNESSEE  VALLEY  AUTHORITY 


TVA  SAFETY  PROGRAM  -  MANAGEMENT  PRACTICE/ 
SERIOUS  ACCIDENT  INVESTIGATION 


?RCCZDURS  NUMBER 

TVA/DASHO/STD/ALL/ 


xx/xx/xx 


PAGE  11  OF  13 


Attachment  7 . 1 


SERIOUS  ACCIDENT  NOTIFICATION  CONTACT  LIST 


Senior  manager  at  the  f acilitv/site  where  the  accident  occurred  contacts : 


1.  Senior  vice  president /vice  president/or  senior  company  officer 

2.  Program  Manager,  Labor  Relations  and  Safety  (Tommy  Lucas) 

Office:  423/632-7753  (during  business  hours) 

Home:  423/524-3723  (after  hours) 

Pager:  1-800-443-7243  (24  HOURS) 

•  Wait  for  voice  prompt  and  enter  access  code  032182 

•  Wait  for  a  beep  -  enter  your  area  code  and  7  digit  phone  number 
Alternate:  Manager,  Safety  (Gene  Walters) 

Office:  423/632-7756 

Home:  423/922-3679 

Senior  vice  president/vice  president/or  senior  company  officer  contacts: 


1.  TVA  Board:  423/632-2531 

2.  As  appropriate,  contact  either: 

Chief  Operating  Officer:  423/632-3108  or  423/751-7572 
Chief  Administrative  Officer:  423/632-4765 
President,  TVA  Nuclear:  423/751-4470 
Chief  Financial  Officer:  423/632-3987 

Program  Manager^  LR&Sf  contacts: 


1.  OSHA  Area  Office:  423/781-5423  or  1- 800-321-OSHA 

2.  Designated  Agency  Safety  and  Health  Official  (DASHO) :  423/632-7870 

3.  General  Counsel:  423/632-7038 

4.  Inspector  General:  423/632-4120 

5.  Employee  Assistance  Program:  432/751-2850 

6 .  Assistant  Administrator  of  the  Tennessee  Valley  Trades  and  Labor  (T&L) 

Council:  615/885-4323 

7.  Appropriate  T&L  Craft  Representative 

8.  Chairperson,  Salary  Policy  Panel:  423/751-8604 

9.  Teamsters  Union:  706/861-2160 

10.  Senior  Vice  President,  Communications:  423/632-8018 
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Attachment  7.2  Example,  Accident  Report  Cover  and  Distribution 


June  8,  19XX 


Senior  Vice  President,  Vice  President,  or  Senior  Company  Officer 


ACCIDENT  REPORT,  FATAL  INJURY  TO  JOHN  DOE,  JUNE  4,  19XX 


Attached  is  the  "Accident  Report"  concerning  the  fatality  of  John  Doe,  Building 
Maintenance.  This  report  was  prepared  by  an  accident  investigation  team 
consisting  of  the  following  members. 

Name  Job  Title  and  Organization 


(Name) 


Accident  Investigation  Team  Chairperson 


Attachment 

cc:  Designated  Agency  Safety  and  Health  Official 

General  Counsel 

Inspector  General  (As  appropriate) 

Senior  Manager  at  Site  Where  Accident  Occurred 

Chief  Operating  Officer 

Chief  Administrative  Officer 

President,  TVA  Nuclear 

Chief  Financial  Officer 

Senior  Vice  President,  Communications 

Manager,  Safety 


LCCATICN 
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Attachment  7.3  Example.  Accident  Analysis  Report  Cover  and  Distribution 


ADMINISTRATIVELY  CONFIDENTIAL 


accident  analysis  report 

FATAL  INJURY  TO  JOHN  DOE 
BUILDING  MAINTENANCE 
June  4, 19XX 


SUBMITTED  BY: 


R.  A.  King,  NP 
Chairperson 

AIT  MEMBERS: 

1.  C.  J.  Peoples,  BM 

2.  J.  J.  Holland,  BM 

3.  O.  W.  Lawson,  NP 


DISTRIBUTION: 


TO:  Senior  Vice  President,  Vice  President,  or  Senior  Company  Officer; 

Designated  Agency  Safety  and  Health  Official;  Manager,  Safety;  General  Counsel; 
and  Senior  Manager  at  Site  where  Accident  Occurred. 


This  report  has  been  developed  to  allow  improvements  in  TVA’s  safety  program. 
This  report  will  not  be  reproduced. 


ATTACHMENT;  TJ.S.  Department  of  Labor  Form  CA-1  fNov.  89)  -  Federal  Employee’s 
Notice  of  Traumatic  Injury  and  Claim  for  Continuation  of  Pav/Coriipensation 


Lead  Uptake 


Sunflower  AAP,  KS 


-eaerai  Emoioyee's  Notice  of  j.S.  Department  of  LaDor 

”'2UrnatlC  iniurv  ano  Claim  for  EmoiovftwitStanotrosAaministraiion 

3cr.tinuatiOn'  of  Fay/Ccmoensatlcn _ ”  office  ot  woraers'  compansation  Programs 

kEmployM:  eompiat.  all  bowa  1-15  baiow.  Oo  not  eomplat*  ahadad  mmM. 

F  ^ltn#ss:  Coffipi#t9  bottom  ••ction  16.  ^ 

Employlnp  Apaney  (Suparvlaor  or  CompanaaOon  Spaclallat):  Complaf  ahadad  boxaa  «•  b.  and  c. - 


Employ—  Data  _ _ _ _ _ — - 

‘  sumo  o!  ©moioyae  iLasi.  first.  Midoia) 

■^^ateofcrtn  ^o.  -ay  —  TsS  I  5.  homa  wieonona” 

_ ■  _ s4aia  _ -emaia  i  (  ) 

■  EmBioyea'8  noma  mailing  aoorasa  (inciuoa  city.  s:aia.  ana  2:3  cooa> 


"  .2.  Social  Sacuity  Numoar 

6.  Graoa  as  of 

cata  of  injury  Laval  Steo 
IB.  Oepanoanta 
I  !□  Wifa.  Husoano 
- - 1  □  Chlldranunoar  iByaars 

O  Othar 


Dascnotlon  of  ln)ury _ _ _ _ _ _ — - - 

S.  Piaca  wnara  intury  occurrao  la.g.  2no  floor,  wain  Post  oinca  oiag..  i2tn  &  Pmaj 


Date  iniury  occurred  ''•me 
MO.  Day 


:  Date  or  ir.is  rnDtice 
Mo.  Day  ^r. 


;2.  Emotoyeo's  occuoation 


Employ—  Signature _ 

s  certify  unaar  eanaitv  of  law.  tnat  tna  miurv  cascricaa  esova  was  sustainao  m  oartormanca  of  duty  as  an  amoloyaa  of  tha 
■  nitao  Sfaias  Govarnmant  ano  mat  It  v/as  not  causao  oy  my  wnilui  misconouct.  mtant  to  injura  fnysalf 

my  Jwoxicaiion.  I  -eraoy  ciaim  maoicai  treaimant.  if  neaoao,  ano  tna  following,  as  cnacKod  oaiow.  wntla  oisaoiad  for  wont. 

—  .,  c— -ruation  o‘  'souiar  oay  (CCP)  not  to  excaao  «5  days  ano  comoansation  for  waga  (oaa  if  disaollity  for  worn  contl^a 
Bayono  45  days,  if  my  eiaim  is  oaniaa. :  unoarstano  tnat  tna  continuation  of  my  raguiar  pay  snail  Pa  cnargao  »  aicli 
or  annual  laavt.  or  oa  oaamao  an  ovaroavmant  witmn  tna  maaning  of  5  USC  8884. 

H  a.  Sick  ano/or  Arnuai  Leave 

Signature  of  employee  or  peraon  acting  on  nia/her  benalf -  “ 

■  rv  npr«on  wno  Koowmoiv  maxas  any  falsa  siatamant.  .-.iiraorasantation.  coneeaimam  of  fact  or  any  otnar  act  of  fraud  to  optain  eompanution 
as  •'rovioBO  sy  tna  FECA  or  wno  xnowingiy  accaots  comoansation  to  wnicn  tnat  oarson  is  not  antitlad  Is  auoitct  to  civil  or  aominittfativa 
-eiTwoias  as  w'an  at  taiony  criminal  orosacuticn  ano  mav.  uncer  aoorocnate  criminal  orovisiona.  Pa  ounishao  Py  a  fm#  or  impriaonmant  or  bo.  . 

Hava  your  suoarvisor  comoiata  tha  racaiot  attachao  to  thia  form  and  ratum  It  to  you  for  your  r«»rdt. 

End  of  Emplov—  Report 


5  Statamem  c:  w.iness  iGascnoe  wnat  you  saw.  rearc.  c'  mow  aoout  tnis  miury) 


,ame  o?  witness 


2  :''3:wre  cr  vv-’ness 


Date  signed 


^;3te  Dip  Code 


ATTACHMENT:  TVA  Form  9179  ^4/88)  -  Claims  of  Disability  for  Work  Due  to  job- 
Related  Injury 


Lead  Uptake 


Sunflower  AAP,  KS 


CLAIMS  OF  DISABILITY  FOR  WORK  DUE  TO  JOB-RELATED  INJURY:. 
NOTICE  OF  EMPLOYEE'S  RESPONSIBILITIES 


Accorcinf  to  regulations  of  the  Feaerai  Emoioyees'  Comoensation  Act  (FECA).  as  revised  effective  June  1 . 

1987.  ■  -cu  are  claiming  oisaoiiity  for  worn  oue  to  a  lOD-reiateo  iniury.  you  nave  certain  ooiigations  as 

iisteo  ceiow. 

■  FiL=  A  CLAIM  PROMPTLY  •  Comoiete  the  emoiovee  s  s:ae  oi  ciaim  form  OWCP  CA-1  ana  suomit  it 
to  v‘cur  suoervisor  as  soon  as  oossiole.  out  NO  LATE.R  THAN  THIRTY  DAYS  AFTER  THE  DATE  OF 
INJU.RY, 

2.  SUBMIT  MEDICAL  EVIDENCE  -  Submit  to  TVA  within  iO  worKoays  medical  evioence  of  oisaoility  tor 
worK  oue  to  the  claimed  miury. 

3.  INFCRM  YOUR  DOCTOR  OF  TEMPORARY  LIGHT  DUTY  ■  inform  your  doctor  or  any  offer  oy  TVA  to 
provioe  temporary  light  duty,  wnere  possible,  to  accommodate  medical  constraints  imposed  by  the 

claimed  injury. 

A.  INFORM  YOUR  DOCTOR  OF  ALTERNATE  JOBS  -  Inform  your  aoctor  of  any  panicuiar  alternate  |OOS 
maoe  available  by  TVA.  ana  furmsn  the  coctor  with  any  written  description  of  the  specific  outies  ana 
physical  requirements  of  sucn  lOos  furnisneo  by  TVA. 

5.  INFORM  TVA  IMMEDIATELY  OF  ANY  MEDICAL  LIMITATIONS  OR  CONSTRAINTS  SPECIFIED  BY  YOUR 
DOCTOR. 

6.  RE'L'RN  TO  WORK  -  You  are  coligatea  to  return  to  regular  duty  as  soon  as  you  are  aole  to  do  so. 
ALSO,  you  are  oolieatea  to  accept  suitaoie  offers  by  TVA  of  temporary  iignt  duty  or  alternate  lObs  not 
in  cchTiict  with  medical  limitations  caused  by  the  claimed  injury. 

7  report  all  EMPLOYMENT  AND  SELF  EMPLOYMENT  ACTIVITIES  •  For  all  periods  in  whicn  you  claim 
CCF  cr  Comoensation  you  are  reouireo  to  report  all  emoioyment  ana  self  employment  activities.  You 
must  'eoort  the  activities  oerrormeo  ana  tne  income  earneo.  Earneo  income  for  employment  activities 
iS  cerinea  as  actual  salary,  .vase,  sales  commissions.  oieceworK  commissions,  ana  other  payments  or 
vaiue  sucn  as  housing  allowances,  .meais.  fooa.  clothing,  eauioment.  reimoursea  expenses,  etc.  Addi- 
tionaiiv.  if  vou  penormea  activities  in  connection  witn  a  relative  s  or  spouse  s  ousiness.  you  must  report 
as  earneo  income  wnai  it  wouia  nave  cost  the  emoiover  or  organization  to  nire  someone  to  perform 
the  worK  you  oerrormea.  For  seif  emoiovment  activities,  earned  income  is  aefineo  as  the  gross  income 
received  from  the  activity,  if  tne  self  emoioyment  activity  was  operated  at  a  loss  or  if  the  orotits  were 
reinvesteo  you  must  report  '.vnat  it  wouic  cost  to  hire  someone  to  perform  the  worK  you  performed. 


Accorcin-  to  tne  FECA.  WHERE  AN  EMPLOYEE  REFUSES  SUITABLE  WORK  ottered  by  the  employing 
agency  according  to  FECA  regulations.  ENTI’.EMENT  TO  CC?  CEASES  as  or  the  erteaive  date  or  availability 

of  sucn  .-.orK. 


Where  an  employee  FAILS  TO  SUBMIT  ”--E  REQUIRED  .MEDICAL  EVIDENCE  WITHIN  10  WORKDAYS 
or  REFUSES  SUITABLE  WORK.  CC?  SHAl^  BE  TERMINATED. 


I  have  ceen  mrormeo  or  anc  uncerstanc  t-e  emoiovee  s  .'esoonsioilities  listed  acove. 


OFF'C  -L-  SJPE??10R*S 

^EMAL’  E£  GNDER  £0  CF.^.  £££”"  £2  ARE  SriO'AN  ON  ""HE  EACK  OF  HiS  SHEii: 


14.8 


ATTACHMiENT:  TVA  Form  255 11/901  -  Report  of  Vehicle  Accident.  Theft,  or  Fire 
(TVA  Vehicle  OnM 


Lead  Uptake 


Sunflower  AAP,  KS 


report  of  vehicle  accident,  theft,  or  fire 


".'A  Z55  ;riR-OCH  .  rO 


instructions 


TVA 

DRIVER 


"...oare  reoor.  ,n,mec.a>e,v  .ner  occ  Jnce  -c'  3cc:cen,  c-  :,re  .nvc.v,oa  r.-COOCl  rnrouan  seno  i  ccces  to 

-,-SDarTa..on  Services  SraTTanoooa  ana  :cr  r.-scOCC  -augn  r;.99599  sena  3  cogres  re  -eavv 
:.-anancooa  far  t-e-  seno  3  :c=.es  to  Transoortat.on  Se-/.ces  or  reaw  Sgu.gment  Oeoartmen,  as  aocrconate  ano  .n,ro 
-eares!  rvA  Puduc  Sare^/  Of‘>ce  A.wavs  seno  ’  :cdv  'o  e-r^otovees  suoervisor  ^juoervisor  cc.-noietes  a-DOiemen?  .caoes 
•  -c  G.srriDuies  an  rcur  caces  acccrotno  to  rre  -nsrrucncns  at  :ne  oonom  oaqe  a 


v-eoar 


l^oervisors  Name 


iociai  securtiv  Numoer 


".  A  Accress 


.A  Te-eonone 


.  A  Tp.eonone 


-“SDonsioie  Manacer 


'';a  Aooress 


TIME  AND 
LOCATION 


Sate  occurrea 


Street  or  noao 


ana  State 


TVA 

VEHICLE 


.  cense  Numoer 


DISPOSITION 
OF  TVA  VEHICLE 


_ it. II  in  Service 


.ett  at  ’TCA  oarage  or  otnen 


PROPERTY 

OF 

OTHERS 


-ino  Ct  Prcoertv  ^nc  c*:enr  u  w«.maQe 


•/ane  Ano  Tea'’ 


iavmateq  Amount 


>  cense  Numoer 


2  .'.ner  ut  K'^ooertv 


’.nere  •—■coertv  uj--  =e  ire'" 


OTHER 

DRIVER 


trer  Car  Oriver  s  Na 


-surance  iv-arnea  o. 


_ iver  _  — 

‘,ame  0!  Insurance  Cc“C3'^v 


■no  O*  ”'?urance 

_  __  Cc  !'Sion  _  •.teoicai 


PASSENGERS 


-  .A  \ONTVA 


PERSONS 

INJURED 

IN 

ACCIDENT 


.iiure  t»'e 


2  cctcr  s  Name 


ice  •'  jrea  v**efe 


-.'A  255  (HR-OCH 


I'AGnAVI 


m  Street  names  or  numoers 

snow  tramc  s.qns  and  centre.  cev,ces 

c^ow  .anes  aouD.e  yeuow  -nes  center 

snow  erect, on  and  distance  to  nearest  town  ma,or 

'•tersection  and  landmarks 

-raw  ana  numoer  ven.cies  .nvo.ved  and  oarned 


6  jse  SOHO  line  to  snow  oatn  oetore  acctdeni 
■  I  .  and  oroKen  une  attef 


ccjdent - 

Snow  oeoestnan 


A  'Anew  railroad  hm. 

5  Sr>ow  SKIO  tnarKS  ana  Q.ve  lenoms 
•  0  Attacn  any  onotos 


ndicaie  Nonn 
;v  arrow  in  c:rcie 


-  .  ,,,  ..  -ne  -o.iowno  .n,o-ma..on  .s  crov.aeo 

-C'<ance  w.m  me  w.sdosure  ct  mtormation  is  recuireo  ov  .nvevino  a  teoerai  vemcie  mav 

. .,„ev  ^ .33  •  6  U  S  C ^=3 •  ^ana  a. U  .  3  r^ssa-v  oa.a  -o.  .se  av  -eoa. 

-  iT.CN  -;-.Dmen<.  -n  e  “  °  _  ,  er.ncoai  cufooses  'or  eclina  tn.s  .nic'maiion  ,n  anaivama  acc.oeni  causes 

-u  suDiect '=  aaminisiranve  sane.  -  s  .  oe  accaem  ■n'o-maiion  ana  sialisiics  jjnaaoenceswnenteie- 

-.snvac',onsresu,.,r,=  --o~'nea=.a^;  ,„c,osure  .0 -eaera'  S'a.e  ana 'oca,  oovernmems  a 

.-a  ceve.oa.na  memoas  o'  -o-C  -o  r  .est.aatrons  ao'rons  ana  c'oceea.nas  - - 


i'*  (/) 


'VA  255  !hR-OCH  1  rOi 


=a|e  3 


SUPPLEMENT  ^ 

ahministratively  confidential  when  completed 

CONfSIl  AND  RECOMMENDED  ACTION(S)  TO 

PREVENT  RECURRENCE  OF 
VEHICLE  ACCIDENT.  THEFT.  OR  FIRE 


UPERVISOR'S  REVIEW.  OPINIONS.  AND  RECCMMENDATiONlS) 

ioervsor  cotnoieies  ins  suooiemeni  ana  a.strioutes  acccrsng  to  .nsiruciions  cn  oaqe  tour 

Reviewer  s  Name - - - —  - 


::ate  of  Acciaent 


.Vhat  was  naooenina  oefore  tne  accicent^ 

_  3 1  Roaawav  cnvinp 

_ C2  Oft-the-roao  arivino 


3  venicie  oeing  servicea 

4  Venicie  laie 


•Vhat  type  of  venicie^ 

_ 301  Passenpcf  car.  van  wacon 

_  303  Compact  car  - - - - 

_  305  Tractpr-truCK 

_  307  Other  Tvce  venicie  ispeciivi 


_  :32  PicKuo  trucK 

_  :34  Ccmoact  pickup  irucK 

:36  Other  trucK 


.n  ntnnr  tvoes  or  venicies  sucr  as  naustnai  tor«i.tis  "owers  scooiers.  construction  eouiomem  not  Oeinp  useo  as  a  motor  venicie  at  tne  t.me 
:rrco:er:.c  ::reo  on  term  TVA  ,ac=.  =eooi.  0,  Accioenia.  p-coertv  Damage,  .le  or  Pve  He.a.«,  inooent. 

3cntroiiaDie  -  *^s  - 

,Vhv’ 


,at  immeoiate  act.ons  cc  vou  recemmeno  oe  taKen  to  ."even  recurrence  C  a  sm„ar  acc.oentv 

-  a-.-kk  responsipie 

-ecommenoep  Action 


Completion  Date 


.Vhat  ipna-term  actionis.  cc  vOu  recc'^impna  ce  taKpn 


3  re:^'’'P''ce 


;  ^  lar  acc:cenr^ 


^«»com'Tipncea  Action 


.  ..rs--  e«-^Dons*oie 


Compietton  Date 


-*»viewef  S'Onaiufe 


..  vnpf  .e»vM*  "'anaaemenf  sipnature 
y-^vdi  01  ’»»commenpea  actionisi 


-ansDor!-.  ^.n -.c  ^  Oe^jrr'-e^'  •  '''■ 

^oavv  rc'jiomeni 

roor°ocr’3;e  ^escons.oe  Manaaer 


ATTACHMENT;  Form  SR-13  (1/93)  Alabama  Department  of  Public  Safety  Accident 
Involving  a  Private  Vehicle 


Lead  Uptake 


Sunflower  AAP,  KS 


For  Office  Use  Only 


SR-13 
Revisea  1/93) 

Alabama  Depanment  of 


Public  Safety 


Driver  License  Division 
Safety  Resoonsioiiity  Unit 
P.O.Box  1471 

M(jntgomery.  AL  35102-1471 


DOC  No. 


Case  No. 


COMPLETION  OF  THIS  FORM  IS  REQUIRED  BY  §32-7-1,  CODE  OF  ALABAMA  1975. 

FAILURE  TO  RLE  A  REPORTABLE  ACCIDENT  ON  THIS  FORM  MAY  RESULT  IN  SUSPENSION  OF  YOUR  DRIVER  LICENSE. 

INFORMATION  AND  INSTRUCTIONS:  Comoietion  of  this  form  is  reouired  ONLY  if  a  motor  venicle  accident  occurring  in  Alabama 
-ausea  death,  personal  infury.  or  property  aamage  to  any  one  owner  in  excess  of  $250.  The  ariver  of  any  motor  vencie.  whicn  is  in  ANY 
manner  involved  In  an  accident  in  this  state,  is  legally  required  to  file  a  report  on  this  form  with  the  Department  of  Public  Safetv  wanin 
ten  1 1 0)  days  alter  tne  accident  regaraless  or  wnetner  or  not  at  fault  ana  regardless  of  wnether  or  not  the  venicie  involved  was  covereo 
bv  liability  insurance  at  the  time  of  the  acciaent.  it  sucn  ariver  is  physically  incapable  or  maxing  sucn  reoon.  the  owner  of  the  motor 


DATE  OF  ACCIDENT  ;  D  a.M.  VEHICLES 

For  Office  Use  Only 

i  □  P.M. 

Subjea  j  Injuries 

Claims 

LOCATION  OF  ACCIDENT  (ST./HIGHWAY)  |  COUNTY 

i 

1 

! 

VEHICLES  INVOLVED 

YOUB  INFORMATION  tPLEASE  PRINT  CR  TVPE1 

OTHER  PARTVS  INFORMATION  (PLEASE  PRINT  OR  TYPE) 

OUABETmE:  1  ^CBIVEn  !  iPEDESTWAN  I 1  bboPEBTY  OWNER  |  OTHER 

OTHER  PARTY  WAS;  1  ’  ORIVER  1  =EOESTRIAN  1  i PROPERTY  OWNER  1 _ ^  0TW== 

name  (FiPST.  .middle.  LAST^ 


~!.£»HONE  NO. 


aODPESS:  STPEET  NO. 


ADDRESS:  STREET  NO. 


:  STATE 


CITY 


STATE 


ZIP 


DRIVERS  CATE  OP  SiRTVt  |  DRIVER  LICENSE  NO. 


STATE 


DRIVER'S  DATE  OF  BIRTH  i  SEX  □  y  \  DRIVER  LICENSE  NO. 


STATE 


OF  owner 


=  SAME  AS  DRIVER. 
MARK  BOX 


NAME  OF  OWNER 


IF  SAME  AS  DRIVER. 
MARK  BOX 


-,..n£SS  OF  OWNER:  STREET  NO. 


address  of  OWNER:  STREET  NO. 


::TY 

state  r.=’ 

jciTY 

i 

,  STATE  i  ap 

1  1 

r  wNER’S  Birth  date  I 

SEX  21. M  1  DWNER'S  DRIVER  LICENSE  NC  STATE 

-  OWNER’S  BIRTH  DATE  1 

i  ‘ 

SEX  □  M  1  OWNER'S  DRIVER  LICENSE  NO.  .  STATE 

Z^  1 

YOUR  VEHICLE 

1  CTHER  VEHICLE  (Us«  aaoiBonai  form  if  mor«  man  two  (21  vaniciesi 

■ear 

.  'VPE  CCMMERCIAL  _ 'ES 

VEHICLE  _  NO 

,  YEAR  ■  make 

i  : 

model  -  TYPE  I  STATE 

1 

t 

.  N 

■  .  CENSE  FlATE  NO. 

VI N 

’  LICENSE  PLATE  NO. 

1 

! 

PROPERTY  DAMAGE 

lESCRiPTlON  OF  PROPERTY  DAMAGE  (OTHER  Than  VEHICLE; 


INJURED  PERSONS  (CLAIM  FOR  g=qSONAL  CN  S=VE=.SEt  I 


--LL  NAME  OF  injured  IN  YCLIR  VEHICLE  D  C  :NjL.RtD  1 

r  so  1 


address.  STREET  NO  !_ 

.  TY 

STATE  C -  ! 

A TE  CF  £  3 Ti—  1  ScX  I 

NhURED  WAS.  fp-aasa  Ofciei 

Z:  driver  Z  passenger  lL  pedestrian  Li:  DTp-ER 

C:-RvEHiC..£  DD  'NjlPED  ^’E5  i 

U) 

1 

11 

ft) 

III 

7. 

O 

'SEX-  sJuREDWaS  P'ease  arce' 


_ INSURANCE  AND/OR  SECURiTY _ 

Ccmoiet®  the  toilowing  as  reouired  by  the  Safety  Responsibility  Law  ot 
Alabama  (§32-7-1  ana  following  sections).  Mark  only  the  appropriate  box. 
All  information  will  be  verified. 


_  :  No  liabiiitv  insurance  in  effect  at  time  ot  acaoent. 

_  Z.  Form  SR-23  (fleet  policv)  on  file  with  OPS. 

_  3  Your  vehicle  is  a  Qualified  carrier  with  APSC.  ^  ^es  Qno 

_  APSC  Certificate  No _ _ _ _ _ 

_  .i  Deoartmeni  of  Public  Safetv  Self-Insurance 

_  ^:affifirara  Mn  -  - 

_  £  .Motor  vehicle  iiaoiiitv  policy  issued  by 


Of  msuranoo  conipanv.  noi  aqancvj 


-  Cv  SO _ 

=  Z  ccqioD  FROM 


14.10  ATTACHMENT;  Record  of  Signatures 


Notice;  All  TVA  personnel  signing  the  attached  document  certify  they,  the  undersigned, 
have  read  this  Health  and  Safety  Plan,  understand  its  contents,  and  will  comply  with  all 
provisions  contained  herein. 


Lead  Uptake 


Sunflower  AAP,  KS 


Signature  List:  Lead  Uptake  Health  and  Safety  Flan  for  Sunflower  AAP 


Lead  Uptake 


Sunflower  AAP,  KS 


